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PYRAZOLOPYRIMIDINONE cGMP PPE5 INHIBITORS FOR THE 
TREATMENT OF SEXUAL DYSFUNCTION 

Field of the Invention 

5 

This invention relates to phaimaceutically useful compounds, in particular 
compounds which are useful in the inhibition of cyclic guanosine 3',5'- 
monophosphate phosphodiesterases (cGMP PDEs), such as type 5 cyclic 
guanosine 3 ',5 '-monophosphate phosphodiesterases (cGMP PDES). The 
10 compounds therefore have utility in a variety of therapeutic areas, 
includiog male erectile dysfunction (MED). 

Prior Art 

15 International patent application WO 94/28902 discloses the use of certain 
pyrazolopyrimidinone compounds in the treatment of impotence. 

Disclosure of the Invention 

20 According to a first aspect of the invention there is provided compounds 
of formulae lA and IB: 
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lA 




IB 



wherein 

A represents CH or N; 

represents H, lower alkyl, Het, alkylHet. aiyl or alkylaiyl. which latter 
five groups are all optionaDy substituted (and/or, in the case of lower 
alkyl, optionally tenninated) by one or more substituents selected from 
halo, cyano, nitro. lower alkyl. 0R^ C(0)R\ C(0)OR^ C(0)NR«R» 
NRi°»R»00anj SOjNR^'RWb; 

represents C(0)NR'^R» C(d)OR^ NR^^R", N(H)SO,R^^ 
N(H)S0«3, N(H)C(0)R^ OR-, lower alkyl (which alkyl group is 
mtemipted by one or more of 0. S or N(R-) and/or substituted or 
tenninated by C(0)NR-R- C(0)OR- or aiyl or Het'). cyano. aiyl or 
Het'; 

R\ R" and R» independently represent H or lower alkyl, which alkyl 
group is optionally substituted and/or optionally tenninated by one or 
more substiments selected from aryl. Het, halo, cyano. nitro. 0R^ 
C(0)R«. C(0)OR', C(0)NR«R», NR'^^R"'" and SO^NR^'R""; 
R"* represents SOjNR^R"; 

R" and R« together with the nifrogen to which they are attached, fomi 
Het; 
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Het represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom and, 
optionally, one or more further heteroatoms selected from nitrogen, 
oxygen and sulphur; 

5 Het' represents an optionally substitoted four- to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom or at 
least one oxygen atom and, optionally, one or more further heteroatoms 
selected from nitrogen, oxygen and sulphur; and 
R^ R^ R', RS R^ R"*, R"" ^ independently represent, at each 

10 occurrence when used herein, H or lower alkyl; 

R*"" and R'°^ at each occurrence when used herein, either independently 
represent, H or lower alkyl or, together with the nitrogen atom to which 
they are attached, represent azetidinyl, pyrollidinyl or piperidinyl; 
or a pharmaceutically, or a veterinarily, acceptable derivative thereof; 

15 which compounds are referred to together hereinafter as "the compounds 
of the invention". 

The term "aryl", when used herein, includes six- to ten-membered 
carbocyclic aromatic groups, such as phenyl and naphthyl. Each "aryl" 
20 group identified herein is optionally substimted with one or more 
substiments selected from halo, cyano, nitro, lower alkyl, 0R^ C(0)R^ 
C(0)OR', C(0)NR«R^ NR'°»R'°^ SO^NR^'R"** and NaDSO^R". 

The terms "Het" and "Het*", when used herein, include four- to twelve- 
25 membered, preferably four- to ten-membered, ring systems, which may be 
wholly or partly aromatic in character. Each "Het/Het*" group identified 
herein is optionally substituted with one or more substitoents selected from 
halo, cyano, nitro, lower alkyl (which alkyl groups may itself be 
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optionally substituted or terminated as defined below), OR', C(0)R^ 
C(0)OR', C(0)NR«R», NR»o»R»*, S02NR»'R"'' and N(H)S02R'^ The 
term thus includes groups such as optionally substituted azetidinyl, 
pyrrolidinyl, imidazolyl, indolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl, moipholinyl, 
pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyl, piperidinyl, 
benzodioxalyl, pyrazolyl, imidazopyridinyl, furanyl, tetrahydrofiiranyl and 
piperazinyl, e.g. 4-R*<*-piperazinyl, wherein R^<* represents H or lower 
alkyl, which latter group is optionally substituted or tenninated by one or 
more substiments selected from aryl, Het, halo, cyano, nitro, 0R^ 
C(0)R«, C(0)OR^ C(0)NR«R', NR'««Ri^ SOjNR^^R"" and 
N(H)S02R*2. 

"Het" and "Het'" groups may also be in the form of an N-oxide. 

Azetidinyl, pyroUidinyl and piperidinyl groups that R*°*, Ri"'* and the 
nitrogen atom to which they are attached may together represent may also 
be substituted with one or more substituents selected from halo, cyano, 
nitro, lower alkyl (which alkyl groups may itself be optionally substituted 
or terminated as defined below), 0R^ C(0)R^ C(0)OR'', C(0)NR'R^ 

j^RlOaj^lOb^ gQ^j^j^llaj^Ub ^f(H)S02R". 

For the avoidance of doubt, die nitrogen atom to which R" and R" are 
attached is the nitrogen atom diat must be present in the relevant Het 
group. 

The tenn "lower alkyl", when used herein, includes Ci^ alkyl. Alkyl 
groups which R*, R^, R^ R', R^, R', R«, R', Rio*^ Riob^ j^u.^ j^nb^ 
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Ri^, R'^ and R^^ may represent, and with which R\ NR'°*R^°^ aryl, Het 
and Het' may be substituted, may, when there is a sufficient number of 
carbon atoms, be linear or branched, be saturated or unsaturated, be 
cyclic, acyclic or part cyclic/acyclic, be interrupted by oxygen, and/or be 
5 substitoted by one or more halo atom. 

The terms "alkylHet" and "alkylaryl" include alkylHet and Ci^ 
alkylaryl. The alkyl groups (e.g. the C,^ alkyl groups) of alkylHet and 
alkylaryl may, when there is a sufficient number of carbon atoms, be 
10 linear or branched, be saturated or unsaturated, and/or be interrupted by 
oxygen. When used in this context, the terms "Het" and "aryl" are as 
defined hereinbefore. 

Halo groups, with which R', R^ R", R", R''. aryl, Het, Het^ and above- 
15 mentioned alkyl groups may be substituted or terminated, include fluoro, 
chloro, bromo and iodo. 

The term "pharmaceutically, and veterinarily, acceptable derivative'' 
includes salts and solvates. Salts which may be mentioned include: acid 

20 addition salts, for example, salts formed with inorganic acids such as 
hydrochloric, hydrobromic, sulphuric and phosphoric acid, with 
carboxylic acids or with organo-sulphonic acids; base addition salts; metal 
salts formed with bases, for example, the sodium and potassium salts. 
Pharmaceutically acceptable derivatives also include Ci to C4 alkyl 

25 ammonium salts. 



Preferred compounds of the invention include those wherein: 
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R' represents H. a linear, branched, cyclic, acyclic and/or part 
cyclic/acyclic lower alkyl group, alkylHet, or alkylaiyl; 

represents a linear or branched, optionally unsaturated lower alkyl 
group (which alkyl group is optionally interrupted by one or more of O, S 

i orN(R^2)),C(0)NR>2Rn NRi2R,3 N(H)C(0)R",OR^^ aIylorHet^ ' 
represents linear, branched, cyclic and/or acyclic lower alkyl which is 
optionally substituted or terminated by one or more substituents selected 
from Het or OR^; 

R« and R" mdependently represent H, or linear or branched lower alkyl, 
provided that, in the case where R^ rq)resents NR^^rw^ ^12^^^ ^13 ^^^^ 
both represent H; 

R" and R". together with the nitrogen to which fliey are attached 
represent 4-R"-piperazmyl, in which R^'' is as herembefore defined. 

More preferred compounds of the invention include those wherein: 
R' represents H; a Imear or part cyclic/acyclic C,-Q alkyl group; C-Q 
alkylphenyl, the phenyl group of which is optionally substituted by one or 
more halo atoms; or Q-C3 alkylHet, in which Het represents a six- 
membered heterocyclic group; 

R' represents a linear or branched, optionaUy unsaturated, Ci^ alkyl group 
(which alkyl group is optionally interrupted by one or more of O or 
N(R-)), C(0)NR-R", UR-R-, N(H)C(0)R- OR- an optionaUy 
substituted phenyl group, or an optionaUy substituted Het^ group (e.g. a 
pyridinyl, benzodioxazolyl, foranyl. tetrahydrofuranyl, 
imidazolopyridinyl, pyrazolyl. oxadiazolyl pyrimidinyl or pyrazinyl 
group); 
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represents linear or branched CJ-C4 alkyl, which is optionally 
terminated by one or more substituents selected from pyridinyl or OR^, in 
which R' represents H or Cj-Ci alkyl; 

R" and R" independently represent H or linear or branched C1-C3 alkyl, 
5 provided that, in the case where R^ represents NR^^R", R'^ and R^^ do not 
both represent H; 
R'^ represents C1.3 aJkyl; 

R'"* and R'^ together with the nitrogen to which they are attached, 
represent 4-R^^-piperazinyl, in which R'^ represents a linear or branched 
10 C1-C3 alkyl group which is optionally terminated by OH. 

Particularly preferred compounds of the invention include those wherein: 
R' represents H, a linear or part cyclic C1-C5 alkyl group (e.g. methyl, 
ethyl, propyl or cyclobutylmethyl), CHjphenyl, CH2(bromophenyl) (e.g. 

15 CH2(4-bromophenyl)), Cj-Q alkylHet, in which Het represents pyridin-2- 
yl, pyridin-3-yl, pyridin-4-yl, pyriniidin-2-yl or morpolin-4-yl; 
R^ represents a linear or branched, optionally unsaturated, Ci^ alkyl group 
(which alkyl group is optionally interrupted by an oxygen atom or an 
N(R") group), C(0)NR"R", NR"R", N(H)C(0)R«, OR^^a^ phenyl 

20 (optionally substituted by one or more substituent (e.g. one or more of C1.3 
alkyl, C1.3 alkoxy (which latter two groups are optionally substimted by 
one or more halo atom and/or optionally interrupted by an oxygen atom), 
halo and cyano)), pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2-yl 
(which latter four groups are optionally substimted (e.g. by one or more 

25 halo, C,.3 alkyl, C1.3 alkoxy or NR^^'R*"^ groups)), furan-2-yl, furan-3-yl, 
tetrahydrofuTan-2-yl, tetrahydrofiiran-3-yl, benzodioxalyl, imidazolo[l,2- 
a]pyridin-6-yl (which latter six groups are optionally substituted), pyrazol- 
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4-yI or 1.3,4K)xadiazol-2-yl (which latter two groups are optionally 
substimted (e.g. by one or more Cj.j alkyl groups)); 

represents Q-Q alkyl optionaUy terminated with OC-Q alkyl or 
pyridin-2-yI; 

5 R'"' and R'O" independently represent H or C,., alkyl or. together with die 
nitrogen atom to which they are attached, represent azetidinyl; 
R" and R» independently represent H. methyl or ethyl, provided that, in 
the case where R^ represents NR^^R". R« and R^3 not both represent 
H; 

10 R'2a represents methyl or ethyl; 

R^^ and R^^ together with the nitrogen to which they are attached 
represent 4-R"-piperazinyl. in which R"' represents methyl or ethyl, the 
latter of which is optionally terminated with OH. 

15 Most preferred compomids of the invention include the compomids of the 
Examples described hereinafter. 

According to a further aspect of the invention there is provided a 
compound of formula lA or IB as hereinbefore defined, provided that: 
20 (a) R^ does not represent OR'^ or lower alkyl substituted or terminated by 
Het'; 

(b) Het^ represents Het; 

(c) R'*"^ and R'"" do not, together with the nitrogen atom to which they are 
attached, represent azetidinyl. pyroUidinyl or p5)eridinyl; 

25 (d) alkyl groups, as defined herein, are not substituted by one or more 
halo atom. 
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The compounds of the invention may exhibit tautomerism. All tautomeric 
fomis of the compounds of foraiulae lA and IB, and mixtures thereof, are 
included within the scope of the invention. 

5 The compounds of the invention may also contain one or more asynmietric 
carbon atoms and may therefore exhibit optical and/or diastereoisomerism. 
Diastereoisomers may be separated using conventional techniques e.g. by 
fractional crystallisation or chromatography. The various stereoisomers 
may be isolated by separation of a racemic or other mixture of the 

10 compounds using conventional techniques e.g. fractional crystallisation or 
HPLC. The desired optical isomers may be prepared by reaction of the 
appropriate optically active starting materials under conditions which will 
not cause racemisation or epimerisation. Alternatively, the desired optical 
isomers may be prepared by resolution, either by HPLC of the racemate 

15 using a suitable chiral support or, where appropriate, by fractional 
crystallisation of the diastereoisomeric salts formed by reaction of the 
racemate with a suitable optically active acid or base. All stereoisomers 
are included within the scope of the invention. 

20 Also included within the scope of the invention are radiolabelled 
derivatives of compounds of formulae lA and IB which are suitable for 
biological studies. 

Preparation 

25 

According to a further aspect of the invention there is provided processes 
for the preparation of compounds of the mvention, as illustrated below. 
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The following processes are illustrative of the general synthetic procedures 
which may be adopted in order to obtain the compounds of the invention: 

1. Compounds of formulae I A and IB may be prepared by cyclisation 
of correspoBiding compounds of formulae IIA and IIB, respectively: 




wherein R', R^ R^ R"* and A are as defined previously for compounds of 
formulae lA and IB. 

This cyclisation may be accomplished under basic, neutral or acidic 
conditions using known mediods for pyrimidone ring formation. 
Preferably, the cyclisation is performed under basic conditions using an 
alkali metal salt of an alcohol or amine, such as potassium tert-butoxide or 
potassium bis(trimethylsilyl) amide, in the presence of a suitable solvent 
(e.g. an alcohol), for example at elevated (e.g. reflux) temperature (or, if 
a sealed vessel is employed, at above reflux tenq)erature). The skilled 
person will appreciate that, when an alcohol is selected as solvent, an 
appropriate alcohol of formula R^OH, or a sterically hindered alcohol, 
e.g. iso-propanol or 3-methyI pentan-3-ol, may be used if it is intended to 
mitigate alkoxide exchange at either the 2-position of the pyridin-3-yl, or 
the phenyl, substituent. 
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Compounds of formulae IIA and IIB may be prepared by reaction of 
corresponding compounds of formulae IIIA and IIIB, respectively: 




5 IIIA inB 

wherein R- and are^ as defined previously for compounds of formulae 
IIA and UB, with a compound of formula IV or a carboxylic acid 
derivative thereof: 



0R3 o 




IV 



wherein R^, R^ and A are as defined previously for compounds of 
formulae IIA and IIB. 

15 This coupling reaction may be achieved by conventional amide bond 
forming techniques which are well known to those skilled in the art. For 
example, an acyl halide (e.g. chloride) derivative of a compound of 
formula IV may be reacted with a compound of formula IIIA or niB in the 
presence of an excess of a tertiary amine, such as triethylamine or 

20 pyridine, optionally in the presence of a suitable catalyst, such as 4- 
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dimethylaminopyridine, in a suitable solvent such as dichloromethane, at a 
temperature of about 0°C to room temperature. 

A variety of other amino acid coupling methodologies may be used to 
couple the compound of formula fflA or HIB with the compound of 
formula IV. For example, the acid of formula IV or a suitable salt thereof 
(e.g. sodium salt) may be activated with an appropriate activating reagent, 
e.g. a carbodiimide, such as 1,3-dicyclohexyIcarbodiimide or l-(3- 
dimethylamihopropyI)-3-ethylcarbodiimide hydrochloride optionally in the 
presence of l-hydroxybenzotriazole hydrate and/or a catalyst such as 4- 
dimethylaminopyridine; a halotrisaminophosphonium salt such as 
bromotris(pyrrolidino)phosphomum hexafluorophosphate; or a suitable 
pyridmium salt such as 2-chloro-l -methyl pyridinium chloride. Either 
type of coupling reaction may be conducted in a suitable solvent such as 
dichloromethane or tetrahydrofixran, optionally in the presence of a 
tertiary amine such as N-methyhnorpholine or N-ethyldiisopropylamine 
(for example when either the compound of formula niA or niB, or the 
activating agent is presented in the form of an acid addition salt), at from 
about 0*'C to about room temperature. Preferably, from about 1 to 2 
molecular equivalents of the activating reagent and from lio 3 molecular 
equivalents of any tertiary amine present may be employed. 

Alternatively, the carbpxylic acid function of IV may be activated using an 
excess of a reagent such as N,N'-carbonyldiimidazole in an appropriate 
solvent, e.g. ethyl acetate, dichloromethane or butan-2-one, at from about 
room temperature to about 80°C, followed by reaction of the intermediate 
imidazolide with a compound of the formula HIA or niB at from about 
20X to about 90''C. 



wo 00/24745 



PCT/IB99/01706 



13 

In a further variation, a compound of formula lA or IB in which A is CH 
may be formed in a one-pot procedure by coupling a compound of formula 
IIIA or inB with an acyl chloride derivative of a compound of formula IV 

5 and by cyclising the resultant intermediate compound of formula HA or 
IIB, using the methods as described previously. The one-pot procedure 
may further involve an in-situ coupling and cyclisation reaction to form a 
compound of formula lA or IB. Preferably, pyridine may serve as an acid 
scavenger and as the solvent for the in-situ coupling and cyclisation 

10 reaction. 

2. Compounds of formulae lA and DB, in which represents 
C(0)NR^^R^\ and R^^and R^^are as defined previously for compounds of 
formulae lA and IB, may be prepared by reaction of corresponding 

15 compounds of formulae lA and IB, in which R^ represents C(0)OH (or a 
carboxylic acid derivative thereof) with a compound of formula HNR^^R^^ 
in which R^^ and R^^ are as previously defined for compounds of formulae 
lA and IB. 

20 This reaction may be accon[q)lished using analogous amide bond forming 
techniques to those previously described for compoimds of formulae HA 
and IIB. Alternatively, when R^^ and R^^ both represent hydrogen and A 
represents CH, the coupling reaction may be performed by reaction with 
ammonia in methanol, at 100^ C under pressure. 

25 

3. Compounds of formulae lA and IB, in which R^ represents C(0)OR^^ 
may be prepared by cyclisation of corresponding compounds of formulae 
VIA and VIB, respectively: 
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H2N 

or3 o 



>12alk 




i12alk 



VIA 



VIB 



wherein R', R3, R< and A are as defined previously for compounds of 
formulae lA and IB, and R^'' represents an optionally substituted lower 
alkyl group, as defined hereinbefore, followed by removal of the alkyl 
group R^^ (if required) by hydrolysis and/or (if required) exchange witii 
a fiirther optionally substituted alkyl group. 

Typically, the cyclisation reaction is accomplished using analogous 
methods to those previously described for compounds of formulae HA and 

im. 



Compounds of formulae VIA and VIB may be prepared by reaction of 
corresponding compounds of formulae VIIA and VIB, respectively: 
1 0 




H,N 



i12alk 




H,N 



12alk 



VIIA VIIB 
wherein R' and R'^^ are as defined previously for compounds of fonnulae 
VIA and VIB. with a compound of formula IV as defined hereinbefore. 
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The reaction may be accomplished using analogous amide coupling 
conditions to those described previously in relation to compounds of 
formulae II A and IIB. 

5 4. Compounds of formulae I A and IB may alternatively be prepared 
by reaction of corresponding compounds of formulae VIIIA and VIIIB, 
respectively: 




SOgY SO2Y 
10 VIIIA VIIIB 

wherein Y is a leaving group, such as halo, preferably chloro, bromo or 
iodo, and R\ R^, and A are as previously defined for compounds of 
formulae lA and IB, with a compound of formula IX: 
15 R^^R^^NH IX 

wherein R*^ and R^^ are as previously defined for compounds of formulae 
lA and IB. 

This reaction is typically performed at from 0**C to room temperature, in 
20 the presence of an appropriate solvent, such as a Cj to C3 alcohol or 
dichloromethane, using an excess of the compound of formula IX and, 
optionally, in the presence of another suitable base, such as triethylamine. 
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Compounds of formula VIIIA and Vins, in which A represents N, may 
be prepared from corresponding compounds of formulae XA and XB, 



respectively: 





XA 



XB 



wherein R\ and R3 are as previously defined for compounds of 
formulae VIIIA and VIIIB. using methods known to those skilled in the art 
for converting an amino group to an SO^Y groiq). in which Y is as 
previously defined for compounds of fonnulae VIHA and VmB. For 
example, compounds of formulae VTOA and VIIIB in which Y is chloro 
may be prepared by reacting a corresponding compound of fonnula XA or 
XB with about a 1.5 to Mold excess of sodimn nitrite in a mixture of 
concentrated hydrochloric acid and glacial acetic acid, at from about -aST 
to about 0»C, followed by treatment with excess liquid sulphur dioxide and 
a solution of about a three-fold excess of cupric chloride in aqueous acetic 
acid, at from about -30«C (e.g. -IST) to about room temperature. 



Compounds of fonnulae XA and XB may be prepared by cyclisation of 
correspondmg compounds of formulae XIA and XIB. respectively: 
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XIA XIB 

wherein R\ and are as previously defined for compounds of 
formulae XA and XB. This cyclisation may be carried out using similar 
techniques to those described hereinbefore for the preparation of 
compounds of formulae 11 A and IIB, but it is preferably base mediated. 



Compounds of formulae XIA and XIB may be prepared by the reduction 
of corresponding compounds of formulae XIIA and XIIB, respectively: 




V 

H2N^ 




XIIA XIIB 
10 wherein R\ R^ and R^ are as defined previously for compounds of 
formulae XIA and XIB, by conventional techniques, such as catalytic 
hydrogenation. Typically, the hydrogenation may be achieved using a 
Raney nickel catalyst in a suitable solvent such as ethanol at a hydrogen 
pressure of about ISOkPa to SOOkPa, especially 345kPa, at firom about 
15 40^C to about 50**C. 
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Compounds of fonnulae XIIA and XIIB may be prepared by reaction of 
corresponding compounds of formulae IIIA and TTTB as defined 
hereinbefore, witii a compound of formula XIII: 




NO. 

5 



wherein is as previously defined for compounds of fonnulae XHA. and 
XIIB. The reaction may be achieved using analogous amide bond forming 
10 techniques to those previously described for conqjounds of formulae IIA 
andllB. 

Compounds of fonnulae XA and XB may alternatively be prepared by 
reduction of corresponding compounds of formulae XUIA and XIEDB, 
15 respectively: 




NO2 NO2 

XIIIA XIIIB 



wherein R*, R^ and R' are as previously defined for compounds of 
formulae XA and XB. This reduction may be performed under a variety 
of reaction conditions, for example by catalytic hydrogenation (e.g. using 
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10% Pd/C in an alcohol, such as ethanol, at 60 psi (415 kPa) H2 pressure 
and room temperature) or by transition metal catalysed reduction (e.g. at 
around room temperature in the presence of iron powder (e.g. 7 eq.) in 
acetic acid, or TiCls (e.g. 9 eq.) in acetic acid). 

Compounds of formulae XIIIA and XIIIB may be prepared by reaction of 
a compound of formula XUIC, 



or, preferably, a carboxylic acid addition salt thereof, wherein is as 
previously defined for compounds of formulae XniA and XmB, with 
either: 

(a) a corresponding compound of formula IIIA or formula lUB, as defined 
hereinbefore; or 

(b) a corresponding compound of formula XVIIA or formula XVIIB, as 
defined hereniafter, 

in both cases under conditions such as those described herein. Such 
reactions may be carried out, for example, usmg 1.0 to 1.1 equivalents of 
the amidine compound of formula XmC, for example by refiuxing in 3- 
methyl-3-pentanol. 

Compounds of formula Xinc may be prepared ftom the corresponding 
cyanopyridine under conditions well known to those skilled in the art. 




OR^ NH. 



NO2 



XIIIC 
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Compounds of formulae XIIIA and XIIIB in which represents lower 
alkyl (which alkyl group is branched and unsaturated at the carbon atom 
that is attached to the rest of the molecule), NR^^R"^ cyano, aryl or Het' 
(which Het* group is either aromatic or is unsaturated at the carbon atom 
that is attached to the rest of the molecule) may alternatively be prepared 
from corresponding compounds of formulae XmD or XIIIE, respectively: 




wherein Hal represents CI, Br or 1, preferably I and especially Br, and R^ 
and R^ are as previously defined for compounds of formulae XIHA and 
XmB, for example as described heremafter for preparation of compounds 
of formulae lA and IB (see process 6 below). In addition to the process 
conditions described in process 6 below, suitable coupling conditions 
include so-called "Suzuki" conditions (e.g. 1.2 eq. of boronic acid, 2 eq. 
of K2CO3 and 0.1 eq. of Pd(PPh3)4, refluxing in an approximately 4:1 
mixture of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0.1 eq. of 
Pd2(dba)3 and 0.01 to 0.04 eq of P(o-tol)3, refluxing in DME); or so-called 
"Stille" conditions (1.5 eq. of stannane, 10 eq. of LiCl, 0.15 eq. of Cul, 
and 0.1 eq. of Pd(PPh)3)4, refluxing m dioxane, or 5 eq. of stannane, 3.6 
eq. of Et3N, Pd2(dba) and P(o-tol)3, refluxmg in MeCN). 

Compounds of formula XIIID and XIIIE may be prepared by halogenation 
of corresponding confounds of formulae XHIF and XIIIG, respectively: 
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NO2 NO2 



XIIIF XIIIG 
wherein and are as hereinbefore defined, under conditions known to 
those skilled in the art (e.g., for bromination, at between room 
temperature and reflux in the presence of acetic acid as solvent, 1.5 to 2.0 
5 eq. of bromine and e.g. 1.5 to 2.0 eq. of sodium acetate). 

Compounds of formulae VXHA and VIIIB, in which A is CH, may be 
prepared from corresponding compounds of formulae XTVA and XIVB, 
10 respectively: 




XIVA XIVB 



15 wherem R^ R^ and R' are as previously defined for compounds of 
formulae VIIIA and VIIIB, for example using conventional methods for 
the introduction of a SO2Y group into an aromatic ring system, such as 
reaction of a compound of formula XTVA and XIVB with a compound of 
formula SO2Y and/or a compound of formula YSO3H. When Y is chloro. 
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an excess of chlorosulphonic acid, optionally with an excess of thionyl 
chloride, at from about O^C to room temperature may be used in an 
appropriate organic solvent (e.g. dichloromethane). 

5 Compounds of formulae XIVA and XIVB are available using known 
techniques. For example, compounds of formulae XIVA and XIVB, in 
which represents lower alkyl, alkylHet or alkylaiyl. may be prepared 
by alkylation of corresponding compounds of fonnulae XVA and XVB. 
respectively: 





XVA 



XVB 



wherein and R' are as previously defined for compounds of fonnulae 
XIVA and XIVB, using mediods which are weU known to those skilled in 
the art. For example, the reaction may be accon^lished by reaction of a 
compomid formula XVA or XVB with a compound of formula R'L\ 
wherein R» represents lower alkyl, alkylHet or alkylaryl, and is a 
suitable leaving group, using conventional techniques which are well 
known to those skilled in the art. Preferably, die leaving group is halo 
(preferably chloro, bromo or iodo) and die alkylation is performed in the 
presence of an appropriate base (e.g. sodiwn hydride), in an appropriate 
solvent (e.g. dimethylformamide), optionaDy in the presence of sodimn 
iodide or potassium iodide, at from about -7(y»C to about 100»C. 
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Preferably the aUcylation is conducted at from about room temperature to 
about 80°C. Alternatively, compounds of formulae XV A and XVB may 
be reacted with a compound of formula R^OH, wherein represents 
lower alkyl, alkylHet or alkylaryl, using classical Mitsunobu 
5 methodology. 



Compounds of formulae XIVA and XIVB may alternatively be prepared 
by cyclisation of corresponding compounds of formulae XVIA and XVIB, 
respectively: 




wherein R\ R^ and R^ are as previously defined for compounds of 
formulae XIVA and XTVB. The cyclisation may be accomplished using 
IS analogous conditions to those described previously for compounds of 
formula 11 A and IIB. 

Compounds of formulae XVIA and XVIB may be prepared by coupling 
corresponding compounds of formulae XVIIA and XVIIB, respectively: 
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XVIIA XVIIB 
Wherein R' and are as previously defined for compounds of formulae 
XVIA and XVIB and R" represents a lower (e.g. C,^ alkyl) group, widi a 
compound of formula XVIH or a carboxylic acid derivative thereof: 

OF? 0 




xvni 

wherein is as previously defined for compounds of formulae XVIA and 
XVIB. foUowed by conversion of the C(0)OR" ^oup of the resultant 
amide into C(0)NH2 using conventional techniques known to those skilled 
in the art. In a particular embodiment, tiie in-situ conversion of the 
C(0)OR" group of compounds of formulae XVHA and XVIB into a 
C(0)NH2 group, and the cyclisation of the intennediate formed from the 
coupling, may be accomplished in a one-pot procedure. Preferably, this 
one-pot procedure is accomplished with a samrated methanolic ammonia 
solution, in the presence of base (e.g. potassium /-butoxide). under 
pressure, at elevated temperatures, especially at lOCyc. 

Compounds of formulae XIVA and XIVB. in which represents 
C(0)NH2, may alternatively be prepared by reaction of corresponding 
compounds of formulae XIXA and XIXB, respectively: 
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XIXA XIXB 
wherein and are as previously defined for compounds of formulae 
XrVA and XIVB and R^'' is as previously defined for compounds of 
formulae XVIIA and XVIIB, with ammonia, followed by cyclisation of 
5 the resultant intermediate using similar techniques to those described 
hereinbefore. 

Preferably, the reaction is accomplished in a saturated methanolic 
ammonia solution, in a sealed vessel, at elevated temperatures, e.g. 

10 lOO^^C. The cyclisation of the resultant intermediate may be accomplished 
using analogous techniques to those previously described for preparation 
of compounds of formulae lA and IB from compounds of formulae HA 
and nB. In a particular embodiment, the in-situ conversion of the 
C(0)OR" group, and the cyclisation, may be accomplished in a one-pot 

15 procedure. 

Compounds of formula XIXA and XIXB may be prepared by reaction of 
corresponding compounds of formulae XXA and XXB, respectively: 
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XXA 




H2N 



XXB 



wherein R» and R- are as previously defined for fonnulae XIXA and 

5 XIXB, with a compound of formula XVm as defined hereinbefore. The 
coupling reaction may be performed using analogous conditions to those 
previously described for compomids of preparation of compomids of 
formulae HA and IBB. 



10 Compounds of fonnulae XIVA and XIVB. in which represents 
C(0)NR-R". may alternatively be prepared by cyclisation of 
con-esponding compounds of fonnulae XXIA and XXIB, respectively: 
.0 . O 




H2N 

or3 o 



0R17 




IR17 



XXIB 

wherein R> and R^ are as previously defined for compounds of fonnulae 
15 XIVA and XIVB and R" is as previously defined for fonnulae XVHA and 
XVIIB, followed by conversion of the C(0)OR" group of the resultant 
intemiediate into an C(0)NR'^R'3 g^oup. in which R'^ and R" are as 
previously defined for compounds of fonnulae lA and IB. 
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The cyclisation may be accomplished using analogous cyclisation 
techniques to those previously described for formulae IIA and IIB. The 
conversion of C(0)OR" group into C(0)NR^R" may be accomplished 
5 using techniques which are known to those skilled in the art. Typically, 
the reaction is accomplished by removal of R^*^ and then reacting the 
resultant acid (or derivative, e.g. alkali metal salt, if foraied by the 
removal reaction) with a compound of formula HNR^^R", in which R^^ 
and R^^ are as previously defined for formulae lA and IB, using analogous 
10 amide coupling techniques to those described hereinbefore for compounds 
of formulae IIA and IIB. It will be appreciated that by an appropriate 
selection of the protecting group R", it may be removed during the 
reaction of the product formed from the cyclisation of compounds of 
formulae XXIA and XXIB. 

15 

In a further embodiment, compounds of fomiulae XTVA and XIVB, in 
which R2 represents C(0)NR^^", and R^^ and R" are as defined 
hereinbefore for compounds of formulae lA and IB, except that they do 
not represent H, may be prepared from corresponding compounds of 
20 formula XIVA and XIVB, in which R^ represents C(0)NH2. 

This conversion may be accomplished using procedures which are known 
to those skilled in the art. For example, the CONH2 group may be 
hydrolysed into the correspondmg acid (or acid salt) group, which may 
25 then be coupled to a compound of formula HNR^^R^^ using analogous 
amide bond forming techniques to those previously described for 
compounds of formulae IIA and IIB. Preferably, the hydrolysis is 
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performed under basic conditions e.g. using aqueous sodium liydroxide in 
ethanol or dioxan, at reflux temperature of the reaction. 

5. Compoimds of formulae lA and IB in which represents lower all^l, 
alkylHet or alkylaryl may be prepared by alkylation of corresponding 
compounds of formulae XXIIA and XXIIB, respectively: 

O 




XXIIA XXIIB 
wherein R^ R^ R* and A are as previously defined for compounds of 
formulae I A and IB, for example as described hereinbefore for prq)aration 
of compounds of formulae XTVA and XIVB. The skilled person will 
appreciate that compounds of formulae XXIIA and XXIIB are, 
respectively, compounds of formulae LA and IB in which R^ represents H. 

6. Compounds of formulae lA and IB, in which R^ represents lower sUkyl 
(which alkyl group is branched and unsaturated at die carbon atom that is 
attached to the rest of the molecule), NR"R", cyano, aryl or Het^ (which 
Het' group is either aromatic or unsamrated at the carbon atom that is 
attached to the rest of the molecule), may be prepared by cross-coupling 
of corresponding compounds of formula XXIIIA and XXmB: 
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XXIIIA XXIIIB 

wherein Hal, R^ R^ R"* and A are as hereinbefore defined, using a 
compound of formula 
R^M 

5 wherein R^ represents lower alkyl (which alkyl group is branched and 
unsaturated at the carbon atom that is attached to M), NR^^R^^ cyano, aryl 
or Het^ (which Het* group is either aromatic or unsaturated at the carbon 
atom that is attached to M), R^^ and R^^ are as hereinbefore defined and M 
represents an optionally substituted metal or boron group, which group is 
10 suitable for cross-coupling reactions, for example a trialkylstannane (e.g. 
tri-«-butylstannane), a dialkylborane (e.g. diethylborane), a dialkoxy 
borane, a dihydroxyborane, lithium, a halomagnesium, a halozinc, 
copper, a halomercury, in the presence of an appropriate catalyst system 
(e.g. a palladium or nickel catalyst). 

15 

The cross-coupling reaction is preferably carried out in the presence of a 
base (e.g. potassium carbonate, cesium fluoride or triethylamine), 
preferably in excess. Those skilled in the art will appreciate that the type 
of catalyst that is employed will depend on factors such as the nature of 
20 the M group, the substrate that is employed etc. 
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Typical procedures that may be employed include diose described 
hereinafter. In a further typical procedure, a compound of fonnula R^M 
may be used, in which M is halozinc. Such a compomid may be prepared 
by reaction of a compound R^Hal, where Hal and are as hereinbefore 
5 defined, with an alkyllithimn (e.g. «-butyllithium) at a temperature of 
between -78oc and room temperature, in a suitable solvent (e.g. THF). 
and the resultant solution is then treated with ZnaDCl, (solution m ether) 
and the resultant solution is treated with a compound of fonnula XXHIA 
or XXHIB in the presence of a palladimn catalyst (e.g 
0 tetralds(triphenyI)phosphine palladium) in a suitable solvent (e.g. THF) 
The reaction may be caixied out at from room temperature to reflux 
temperamre. 



Suitable coupling conditions also include so-called Suzuki and StiUe 
conditions such as those described hereinbefore in respect of preparation 
of compounds of formulae XmA and Xllffi. 

The skilled person will appreciate that compounds of formulae lA and IB 
in which R2 represents lower alkyl that is branched, but not unsaturated, at 
the carbon atom that is attached to the rest of the molecule may be 
prepared by in this way. provided that the corresponding compomui of 
formula lA or IB in which the corresponding R^ group is unsaturated is 
subsequently hydrogenated under conditions known to those skilled in the 



Compounds of fonnulae XXHIA and XXIHB may be prepared by 
cyclisation of corresponding compounds of fonnulae XXIVA and XXIVB. 
respectively: 
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XXIVA XXIVB 



in which R^ R*^, R"*, A and Hal are as hereinbefore defined, for example 
under analogous reaction conditions to those described hereinbefore for 
s compounds of formulae IIA and IIB. 

Compounds of formulae XXTVA and XXIVB may be prepared 
analogously to methods described herein, for example coupling of a 
compound of formula IV, as hereinbefore defined, to an appropriate 4- 
10 amino-3-halopyrazole-5-carboxaniide, which pyrazole compound may, in 
turn, be prepared by halogenation of a corresponding 4-aminopyrazole-5- 
carboxamide, under conditions which are well known to those skilled m 
the art, 

15 Compounds of formulae XXniA and XXIIIB may alternatively be 
prepared from corresponding compounds of formulae XXV A and XX VB, 
respectively: 
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OR^HN 





XXVA 



XXVB 

wherein A, Hal. R> and are as hereinbefore defined, for example as 
descnbed hereinbefore for prq^raflon of compounds of fonnulae lA and 
IB from compounds of formulae XA and XB (see process 4 above). 

Compounds of formulae XXVA and XXVB may be prq,ared via routine 
■echniques (for example for compounds of formulae XXVA and XXVB in 
Which A represents N. reduction of corresponding nitropyridine 
compounds of formulae XIUD and Xnffi as defined herein, respectively, 
for example as described herein). 

7. Compounds of formulae lA and IB in which represents 
N(H)C(0)R- may be prepared by acylation of a corresponding compomid 
of formula lA or IB in which represents NH„ using a compound of 
formula XXVI, 

L'C(0)R« XXVI 

in which and R« are as hereinbefore defined under conditions that are 
known to those skilled m the art 

8. Compounds of formulae lA and IB in which R^ represents NR^^R" in 
Which one of R- and R" does not represent H may be prepared by 
alkylation of a corresponding compound of formula lA or IB in which R^ 
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represents NHj using an appropriate alkylating agent under conditions that 
are known to those skilled in the art. 

9. Compounds of formulae lA and IB in which represents NR^^R" in 
which one of R^^ and R*^ does not represent H may be prepared by 
reductive aminatiori from a compound of formula lA or IB in which R^ 
represents NH2, using an appropriate carbonyl compound under conditions 
that are known to those skilled in the art 



10. Compounds of formulae lA and IB in which R^ represents NH2 may 
be prepared by reduction of corresponding compounds of formulae 
XXVIIA or XXVIIB, respectively: 





XXVIIA XXVIIB 
wherein A, R^ R^ and R"* are as herembefore defined under conditions 
that are well known to those skilled in the art. 



Compounds of formulae XXVIIA and XXVIIB may be prepared by 
nitration of corresponding compounds of formulae XXVniA or XXVIIIB, 
respectively: 
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p 


/ 











XXVIIIA 




XXVIIIB 



Wherein A. R', a„d R^ hereinbefore defined, urn, convemioml 
Kchmques. For example, nimaon may be performed a. or areund room 
■> .emperamre using 1.5 to 3 eq. of ammonium nitrate jn the presence of 
trifluoroacetic anhydride. 



Compounds of formulae XXVinA and XXVUB may be prq»red 
analogously to methods described herein in respect of .he p,q«.ation of 
compounds of formulae lA and IB. 

Compounds of formulae HU and fflB, IV, VIIA and VIIB K Xffl 
XniF and xma. XVA and XVB, XVnA and XVIB, XVm! XXA ani 
XXB, XXIA and XXm and XXVI. and compounds of fbnmflae 
HNR-'R.3. R=^, R.I.. ^ R.OH, and derivatives thereof, when not 
commercially available or not subsequently described, may be obtained 
either by analogy with the processes described hereinbefore, or by 
conventional syndretic procedures, in accordance with standari 
techniques, from readily available starti,^ materials usmg apptopriate 
reagents and reaction conditions. 
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Substituents on aryl and Het/Het^ groups in the above-mentioned 
compounds may be introduced, removed and interconverted, using 
techniques which are well known to those skilled m the art. For example, 
compounds of formulae lA and IB as described hereinbefore, in which 
5 represents an aryl or alkylaryl group, may be prepared by dehalogenating 
corresponding compounds of formula lA or IB, in which represents an 
aryl or alkylaryl substituted with a halo group, such as a bromo or iodo. 
The reaction may be performed using methods which are well known to 
those skilled in the art, for example using a suitable palladium catalyst, 
10 such as palladium (0) tetrakis(triphenyl)phosphine, a suitable hydrogen 
donor (e.g. sodium formate), and a suitable base (e.g. triethylamine), in a 
suitable solvent (e.g. acetonitrile and/or dimethylsulphoxide). 

The skilled person will also appreciate that various standard substituent or 
15 functional group interconversions and transformations within certain 
compounds of formulae lA and IB will provide other compounds of 
formulae lA and IB. For example, alkoxide exchange at the 2-position of 
the 5-phenyI and the pyridin-3-yl substituents. Moreover, certain 
compounds of formulae lA and IB, for example those in which R^^ and 
20 R*^ together with the nitrogen to which they are attached, form a 4-R^^- 
piperazinyl group, in which R^^ does not represent H, may be prepared 
directly from the corresponding piperazine analogues in which R^^ 
represents H, usuig standard procedures (e.g. alkylation). 

25 The compounds of the invention may be isolated from their reaction 
mixtures using conventional techniques. 
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It wm be appreciated by those skiUed in tbe art that, in the course of 
carrying out the processes described above, the functional groups of 
intermediate compounds may need to be protected by protecting groups. 

Functional groups which it is desirable to protect mclude hydroxy, amino 
and carboxylic acid. Suitable protecting groups for hydroxy include 
trialkylsilyl and diarylalkylsilyl groups (e.g. te;?-butyldimethylsilyl. te/r- 
butyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyl. Suitable 
protecting groups for amino include /err-butyloxycarbonyl, 9-. 
fluorenybnethoxycarbonyl or benzyloxycarbonyl. Suitable protecting 
groups for carboxylic acid include C,^ alkyl or benzyl esters. 

The protection and deprotection of functional groups may take place before 
or after any of the reaction steps described hereinbefore. 

Protecting groups may be removed in accordance with techniques which are 
well known to those skilled in the art. 



The use of protecting groups is fiiUy described in "Protective Groups in 
Organic Chemistry", edited by JWF McOmie, Plenum Press (1973), and 
"Protective Groups in Organic Synthesis", 2"^ edition, TW Greene &, 
PGM Wutz, Wiley-Interscience (1991). 



Persons skilled in the art will also appreciate that, in order to obtain 
compounds of formula I in an alternative, and, on some occasions, more 
convenient, manner, the individual process steps mentioned hereinbefore 
may be perfonned in a different order, and/or the individual reactions may 
be performed at a different stage in the overaU route (i.e. substitoents may 
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be added to and/or chemical transformations performed upon, different 
intermediates to those mentioned hereinbefore in conjunction with a 
particular reaction). This will -depend inter alia on factors such as the 
nature of other functional groups present in a particular substrate, the 
5 availability of key intermediates and the protecting group strategy (if any) 
to be adopted. Clearly, the type of chemistry involved will influence the 
choice of reagent that is used in the said synthetic steps, the need, and 
type, of protectmg groups that are employed, and tiie sequence for 
accomplishing the synthesis. 

10 

Pharmaceutically acceptable acid addition salts of the compounds of 
formulae lA and IB which contain a basic centre may be prepared in a 
conventional manner. For example, a solution of the free base may be 
treated with the appropriate acid, either neat or in a suitable solvent, and 

15 the resulting salt may then be isolated either by filtration or by evaporation 
under vacuum of the reaction solvent. Pharmaceutically acceptable base 
addition salts can be obtained in an analogous manner by treatmg a 
solution of a compound of formula lA or IB with the appropriate base. 
Both types of salt may be formed or interconverted using ion-exchange 

20 resin techniques. 

It wUl be appreciated by diose skilled in the art that certain protected 
derivatives of compounds of formula I, which may be made prior to a final 
deprotection stage, may not possess pharmacological activity as such, but 
25 may, in certain instances, be administered orally or parenterally and 
thereafter metabolised in the body to form compounds of the invention 
which are pharmacologically active. Such derivatives may therefore be 
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described as "prodrugs". Further, certain compounds of formula I may act 
as prodrugs of other compounds of formula 1. 



All protected derivatives, and prodrugs, of compounds of formula I are 
5 included within the scope of the invention. 

Medical Use 

The compounds of the invention are useful because they possess 
10 pharmacological activity in animals. especiaUy mammals, including 
humans. They are therefore indicated as pharmaceuticals, as weU as for 
use as animal medicaments. 



According to a further aspect of the invention there is provided the 
15 compounds of the invention for use as pharmaceuticals, and for use as 
animal medicaments. 



In particular, compounds of the invention have been found to be potent 
and selective inhibitors of cGMP PDEs, such as cGMP PDE5, for 
example as demonstrated in die tests described below, and are thus i^fol 
in the treatment of medical conditions in hmnans. and in animals, in which 
CGMP PDEs. such as cGMP PDES. are indicated, and in which inhibition 
of cGMP PDEs, such as cGMP PDES. is desirable. 



20 



25 By the term «n-eatment". we include both therapeutic (curative) or 
prophylactic treatment. 
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Thus, according to a further aspect of the invention there is provided the 
use of the compounds of the invention in the manufacture of a medicament 
for the treatment of a medical condition in which a cGMP PDE (e.g. 
cGMP PDE5) is indicated. There is further provided the use of the 
5 compounds of the invention in the manufacture of a medicament for the 
treatment of a medical condition in which inhibition of a cGMP PDE (e.g. 
cGMP PDE5) is desirable. 

The compounds of the invention are thus expected to be useful for the 

10 curative or prophylactic treatment of male erectile dysfunction (MED), 
female sexual dysfunction (FSD), premature labour, dysmenorrhoea, 
benign prostatic hyperplasia (BPH), bladder oudet obstruction, 
incontinence, stable and unstable variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart failure, 

15 atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency (e.g. post transluminal coronary angioplasty (post- 
PTCA)), chronic asthma, bronchitis, allergic asthma, allergic rhinitis, 
glaucoma and diseases characterised by disorders of gut motility (e.g. 
irritable bowel syndrome (IBS)), Other conditions which may be 

20 mentioned include pre-eclampsia, Kawasaki's syndrome, nitrate tolerance, 
multiple sclerosis, peripheral diabetic neuropathy, stroke, Alzheimer's 
disease, acute respiratory failure, psoriasis, skin necrosis, cancer 
metastasis, baldness, nutcracker oesophagus, anal fissure and hypoxic 
vasoconstriction. Particularly preferred conditions include MED and 

25 FSD. 

Thus the invention provides a method of treating or preventing a medical 
condition for which a cGMP PDE5 inhibitor is indicated, in an animal 
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(e.g. a mammal, including a human being), which comprises 
administering a therapeutically effective amount of a compound of the 
invention to a mammal in need of such treatment. 

Pharmaceutical Preparations 

The compounds of the invention will normally be administered orally or 
by any parenteral route, in the form of pharmaceutical preparations 
comprising the active ingredient, optionally in the form of a non-toxic 
organic, or inorganic, acid, or base, addition salt, in a phannaceutically 
acceptable dosage fonn. Depending upon the disorder and patient to be 
treated, as well as the route of administration, the compositions may be 
administered at varying doses. 

The compounds of the invention may also be combined with any other 
drugs usefiil in the inhibition of cGMP-PDEs, such as cGMP-PDE5. 

In human therapy, the compounds of the invention can be administered 
alone but will generally be administered in admixture with a suitable 
pharmaceutical excipient diluent or carrier selected with regard to the 
intended route of administration and standard pharmaceutical practice. 

For example, the compounds of the invention can be administered orally, 
buccally or sublingually in the form of tablets, capsules, ovules, elixirs, 
solutions or suspensions, which may contain flavouring or colouring 
agents, for immediate-, delayed- or controUed-reiease applications. The 
compounds of invention may also be administered via intracavemosal 
injection. 



wo 00/24745 



PCT/IB99/01706 



41 

Such tablets may contain excipients such as microcrystalline cellulose, 
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate and 
glycme, disintegrants such as starch (preferably com, potato or tapioca 

5 starch), sodium starch glycoUate, croscarmellose sodium and certain 
complex silicates, and granulation binders such as polyvinylpyrrolidone, 
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC), 
sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, stearic acid, glyceryl behenate and talc may be 

10 included. 

Solid compositions of a similar type may also be employed as fillers in 
gelatin capsules. Preferred excipients in this regard include lactose, 
starch, a cellulose, milk sugar or high molecular weight polyethylene 
15 glycols. For aqueous suspensions and/or elixirs, the compounds of the 
invention may be combined with various sweetening or flavouring agents, 
colouring matter or dyes, with emulsifying and/or suspending agents and 
with diluents such as water, ethanol, propylene glycol and glycerin, and 
combinations thereof. 

20 

The compounds of the invention can also be administered parenterally, for 
example, intravenously, intra-arterially, intraperitoneally, mtrathecally, 
intraventricularly, intrastemally, intracranially, intramuscularly or 
subcutaneously, or they may be administered by infusion techniques. 
25 They are best used in the form of a sterile aqueous solution which may 
contain other substances, for example, enough salts or glucose to make the 
solution isotonic with blood. The aqueous solutions should be suitably 
buffered (preferably to a pH of from 3 to 9), if necessary. The 
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prqjaration of suitable parenteral formulations under sterile conditions is 
readily accomplished by standard pharmaceutical techniques weU-known 
to those skilled in the art. 



For oral and parenteral administration to hmnan patients, the daily dosage 
level of the compounds of the invention will usuaUy be from 10 to 500 
mg/kg (in single or divided doses). 

Thus, for example, the tablets or capsules of the compound of die 
invention may contain from 5 mg to 250 mg of active compound for 
administration singly or two or more at a time, as apprq>riate. The 
physician in any event will determine the actaal dosage which will be most 
suitable for any individual patient and it will vary widi the age, weight and 
response of the particular patient. The above dosages are exemplary of 
the average case. There can, of course, be individual instances whae 
higher or lower dosage ranges are merited and such are within the scope 
of this invention. 



The compounds of the invention can also be administered intranasaUy or 
by inhalation and are conveniently delivered in die fonn of a dry powder 
inhaler or an aerosol spray presentation from a pressurised container, 
pump, spray or nebuliser widi the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoro- 
ethane. a hydrofluoroalkane such as 1.1.1,2-tetrafluoroethane (HFA 
134A^'^ or 1.1,1.2,3,3,3-heptafluoropropane (HFA 227EA™), carbon 
dioxide or other suitable gas. In the case of a pressurised aerosol, the 
dosage unit may be determined by providing a valve to deliver a metered 
amount. The pressurised container, pmnp. spray or nebuliser may contain 
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a solution or suspension of the active compound, e.g. using a mixture of 
ethanol and the propellant as the solvent, which may additionally contain a 
lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made, for 
example, from gelatin) for use in an inhaler or insufflator may be 
5 formulated to contain a powder mix of a compound of the invention and a 
suitable powder base such as lactose or starch. 

Aerosol or dry powder formulations are preferably arranged so that each 
metered dose or '^pufT contains from 1 to 50 mg of a compound of the 
10 invention for delivery to the patient. The overall daily dose with an 
aerosol will be in the range of from 1 to 50 mg, which may be 
administered in a single dose or, more usually, in divided doses 
throughout the day. 

15 Alternatively, the compounds of the invention can be administered in the 
form of a suppository or pessary, or they may be applied topically in the 
form of a lotion, solution, cream, omtment or dustmg powder. The 
compounds of the invention may also be transdermally administered, for 
example, by the use of a skin patch. They may also be administered by 

20 the ocular route, particularly for treating diseases of the eye. 

For ophthalmic use, the compounds of the invention can be formulated as 
micronised suspensions in isotonic, pH adjusted, sterile saline, or, 
preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally 
25 in combination with a preservative such as a benzylalkonium chloride. 
Alternatively, they may be formulated in an ointment such as petrolatum. 
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For application topically to the skin, the compounds of the invention can 
be formulated as a suitable ointment containing the active compound 
suspended or dissolved in, for example, a mixdire with one or more of the 
following: mineral oil, liquid petrolatum, white petrolatum, propylene 
glycol, polyoxyethylene polyoxypropylene compound, emulsifying wax 
and water. Alternatively, they can be formulated as a suitable lotion or 
cream, suspended or dissolved in, for example, a mixture of one or more 
of die following: mineral oil, sorbitan monostearate, a polyethylene 
glycol, liquid paraffin, polysorbate 60, cetyl esters wax, ceteaiyl alcohol, 
2-octyldodecanol, benzyl alcohol and water. 

The skilled person will also appreciate that, in the treatment of certain 
conditions (including MED and FSD), compounds of the invention may be 
taken as a single dose on an "as required" basis (i.e. as needed or 
desired). 

GeneraUy, in humans, oral administration of the compounds of the 
invention is die preferred route, being the most convenient and, for 
example in MED, in avoiding the well-known disadvantages associated 
with intracavemosal (i.e.) administration. 

A preferred oral dosing regimen in MED for a typical man is from 25 to 
250 mg of compound when required. 



In circumstances where the recipient suffers from a swallowing disorder 
or from impairment of drug absorption after oral administration, the drug 
may be administered parenterally, e.g. sublingually or bucally. 
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For veterinary use, a compound of the invention is administered as a 
suitably acceptable formulation in accordance with normal veterinary 
practice and the veterinary surgeon will determine the dosing regimen and 
route of administration which will be most appropriate for a particular 
5 animal. 

Thus, according to a further aspect of the invention there is provided a 
pharmaceutical formulation including a compound of the invention in 
admixture with a pharmaceutically or veterinarily acceptable adjuvant, 
10 diluent or carrier. 

In addition to the fact that compounds of the invention inhibit cyclic 
guanosine 3*, 5 '-monophosphate phosphodiesterases (cGMP PDEs) and in 
particular, are potent and selective inhibitors of cGMP PDE5, compounds 
15 of die invention may also have the advantage that they may be more 
efficacious than, be less toxic dian, have a broader range of activity than, 
be more potent than, produce fewer side effects than, be more easily 
absorbed than, or they may have other useful pharmacological properties 
over, compounds known in the prior art. 

20 

The biological activities of the compounds of the present invention were 
determined by the following test methods. 

Biological Tests 

25 

Phosphodiesterase (PDE) Inhibitory Activity 

In vitro PDE inhibitory activities against cyclic guanosine 3*,5'- 
monophosphate (cGMP) and cyclic adenosine 3 ',5 '-monophosphate 



wo 00/24745 

PCT/IB99/01706 

46 

(cAMP) phosphodiesterases were determined by measurement of their IC50 
values (the concentration of compound required for 50% inhibition of 
enzyme activity). 



The required PDE enzymes were isolated from a variety of sources, 
including human corpus cavemosum, human and rabbit platelets, human 
cardiac ventricle, human skeletal muscle and bovine retina, essentially by 
the method of W.J. Thompson and M.M. Appleman (Biochem., 1971, 10, 
311). In particular, the cGMP-specific PDE (PDE5) and the cGMP- 
inhibited CAMP PDE (PDE3) were obtained from human corpus 
cavemosum tissue, human platelets or rabbit platelets; the cGMP- 
stimulated PDE (PDE2) was obtained from human corpus cavemosum; the 
calcium/cahnodulin (Ca/CAM)-dependent PDE (PDEl) from human 
cardiac venfricle; the cAMP-specific PDE (PDE4) from human skeletal 
muscle; and the photoreceptor PDE (PDE6) from bovine retina. 

Assays were performed using a modification of the "batch" method of 
W.J. Thompson etd. (Biochem., 1979, 18, 5228). Results from these 
tests show that die compounds of the present invention are potent and 
selective inhibitors of cGMP-specific PDE5 . 

Functional Aaivity 

This was assessed in vitro by determining the capacity of a compound of 
the invention to enhance sodium nitroprusside-mduced relaxation of 
precontracted rabbit corpus cavemosum tissue strips, as described by S.A. 
Ballard etal. (Brit. J. Pharmacol., 1996, 118 (suppl.). abstract 153P). 
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In Vivo Activity 

Compounds may be screened in anaestbedsed dogs to determine their 
capacity, after i.v. administration, to enhance the pressure rises in the 
corpora cavernosa of the penis induced by intracavemosal injection of 
s sodium nitropmsside, using a method based on that described by Trigo- 
Rocha eral. (NeurouroL and Urodyn., 1994, 13, 71). 

Safety Profile 

Compounds of the invention may be tested at varying i.v and p.o. doses in 
10 animals such as mouse and dog, observing for any untoward effects. 

Examples and Preparations 

The synthesis of the compounds of the invention and of the intermediates 
15 for use therein are illustrated by the following Examples and Preparations. 

nuclear magnetic resonance (NMR) spectra were recorded using either 
a Varian Unity 300 or a Varian Inova 400 spectrometer and were in all 
cases consistent with the proposed structures. Characteristic chemical 
20 shifts (5) are given in parts-per-million downfield from tetramethylsilane 
using conventional abbreviations for designation of major peaks: eg s, 
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. 

Mass spectra (m/z) were recorded using a Fisons Instruments Trio mass 
25 spectrometer in the thermospray ionisation mode. 

Room temperature includes 20 to 25 ^'C. 
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Synthesis of Intermediates 
Preparation 1 

4-Nitro-lH-pvrazole-3 .5-dicarboxvlic acid 

Fuming sulphuric acid (105ml) was added dropwise over 45 minutes to 
ice-cooled fuming nitric acid (88ml), so as to maintain the internal 
temperature below 20'>C. Once addition was complete the mixture was 
warmed to 40°C, pyrazole-3,5-dicarboxylic acid (125g, O.SOmol) added 
portionwise over 75 minutes, so as to maintain the reaction temperature 
below 5(yc. and the reaction then stirred at 60^C for 18 hours. The cooled 
mixture was poured onto ice (1kg), and flaked potassium hydroxide 
carefully added with stirring, until the solution pH was 2. The resulting 
precipitate was filtered, and triturated wifli boiling water (500ml), to 
afford the tide compound (123g, 76%) as a white solid, 
m.p. 325-327''C. 

Preparation 2 

4-Nitro-lH- pyra2ole-3.5-dicarboxvlic acid dimetfavl ester 
Thionyl chloride (290ml, 3.98mol) was added dropwise over 2 hours, to 
an ice cooled suspension of flie titie compound of Preparation 1 (123g, 
0.61mol) in dry metiianol (1200ml). and the reaction stirred under reflux 
for 48 hours. The cooled mixture was concentrated under reduced 
pressure, partitioned between water (500ml) and dichloromethane 
(500ml), and filtered. The phases were separated, die aqueous layer 
extracted witii dichloromethane (4x250ml), tiie combined organic solutions 
dried (Na2S04), and evaporated under reduced pressure to afford die titie 
compound (74.6g, 53%) as a white solid. 
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Found : C, 36.39; H, 2.98; N, 18.15. C7H7N3O6 requires C, 36.69; H, 

3.08; N, 18.34%. 

6 (CDCI3) : 4.00 (6H, s). 

LRMS :m/z247(M+18r 

Preparation 3 

4-Nitro-l-(pyri(im-2-vl)metfavl-lH-pvrazole-3.5-dicarboxvlic acid dimethyl 
ester 

Cesium carbonate (14.22g, 43.6mmol) was added to a solution of the title 
compound of Preparation 2 (lO.Og, 43.6mmol) in dimethylformamide 
(100ml), and the mixture stirred at room ten^erature for 30 minutes. 2- 
(Chloromethyl)pyridine hydrochloride (7.16g, 43.6mmol) was added and 
the reaction stirred at room temperamre for a further 22 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 
partitioned between dichloromethane (ISOml) and water (70ml), and the 
layers sq>arated. The aqueous phase was extracted with dichloromefliane 
(2xl00ml), the combined organic extracts dried (MgS04), and evaporated 
under reduced pressure. The residual brown solid was purified by column 
chromatography on silica gel, using an elution gradient of ethyl 
acetaterpentane (20:80 to 50:50) to afford the title compound, (6.34g, 
45%) as a white solid. 

5 (CDCI3) : 3.88 (3H, s), 3.96 (3H, s). 5.93 (2H. s), 7.15 (IH. d), 7.21 
(IH, m), 7.66 (IH, m). 8.52 (IH, d). 
LRMS : m/z321 (M+1)* 
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Preparation 4 

4-Nitro- 1 -(pvridin-3-vl)metbvl- lH-pvrazole-3 ,5-dicarboxvlic acid dimethyl 
ester 

A mixture of the title compound of Preparation 2 (4.0g, 17mmol), and 
cesium carbonate (2.86g, 19nmiol) in dimethylformamide (100ml) was 
stirred at room temperature for 45 minutes, 3-(chloromethyl)pyridine 
hydrochloride (6.26g, 19mmol) added and stirring continued for a furflier 
18 hours. The reaction mixture was concentrated under reduced pressure, 
and the residue partitioned between ethyl acetate (50ml) and water (50ml). 
The phases were separated, the aqueous layer extracted with ethyl acetate 
(2x50ml) and the combined organic extracts dried Qiij'^O^) and 
evaporated under reduced pressure. The residual brown oil was purified 
by colunm chromatography on silica gel, using an elution gradient of 
dichloromethane:methanol (100:0 to 98:2) to afford the title compound 
(2.40g, 45%) as a white solid. 

5 (CDCla) : 3.92 (3H, s), 3.97 (3H, s), 5.82 (2H, s). 7.29 (IH. m), 7.70 
(IH, d), 8.60 (IH, d), 8.69 (IH, s). 

LRMS :m/z321(M+l)+ 

Preparation 5 

4-Nitro-l-(pyridin-4-vl)mefliyl-lH-pvra2ole-3,5-dicarboxvlic acid dimethyl 
ester 

Obtained as a white solid (64%) from the title compound of Preparation 2 
and 4-(chloromethyl)pyridine hydrochloride using the procedure of 
Preparation 4. 

6 (CDCI3) : 3.90 (3H, s), 3.98 (3H, s), 5.80 <2H, s), 7.18 (2H, d), 8.62 
(2H, d). 
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Preparation 6 

l'Beiizyl-4-mtro-lH-pyrazole-3,5-dicarboxylic acid dimethyl ester 

A mixture of the title compound of Preparation 2 (3.10g, 13,5nimol), 

cesium carbonate (2.20g, 6.75mmol) and benzyl bromide (1.6ml, 

13.5mmol) in dimethylfomiamide (40ml) was stirred at room temperature 

for 72 hours. The reaction mixture was concentrated under reduced 

pressure and the residue partitioned between water (50ml) and ethyl 

acetate (50ml). The phases were separated, the aqueous layer extracted 

with ethyl acetate (2x50nil) and the combined organic extracts dried 

(Na2S04) and evaporated under reduced pressure to afford the title 

compound (4.35g, 99%) as a colourless oil. 

5 (CDCI3) : 3.87 (3H, s), 3.96 (3H, s), 5.78 (2H, s), 7.34 (5H, s). 

Preparation 7 

l-(4-Bromoben2yl)-4-nitro-lH-pyrazole-3,5-dicarboxylic acid dimethyl 
ester 

A mixture of the title compound of Preparation 2 (5,04g, 22.0mmol), 
cesium carbonate (7.88g, 24.0mmol), and 4-bromoben2yl bromide (5.75g, 
24.0namol) in dimethylformamide (100ml) was stirred for 18 hours at 
room temperature. The reaction mixture was concentrated under reduced 
pressure, the residue partitioned between water (50nil) and ethyl acetate 
(75ml) and the phases separated. The aqueous phase was extracted with 
dichloromethane (3x50ml), and the combined organic extracts dried 
(Na2S04) and evaporated under reduced pressure. The residual yellow 
solid was triturated with ethanol to afford the title compound, (6,60g, 
75%), 

5 (CDCI3) : 3.90 (3H, s), 3.97 (3H, s), 5,74 (2H, s), 7.24 (2H, d), 7.48 
(2H, d). 
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LRMS : ni/z415(M+18)-' 
Preparation 8 

l-Metfayl-4-mtro-lH-pvra2ole-3.5-dicarboxvlic acid dimethyl ester 

Obtained as an off-white solid after trituration with hexane (93%), from 

dimethyl sulphate and the title compound of Preparation 2, using the 

procedure of Prq)aration 7. 

8 (CPCI3) : 3.95 (6H, 2xs), 4.26 (3H, s). 

LRMS : m/z261 (M+IS)"^ 

Preparation 9 

l-Cyclobutvhnethyl-4-nitro-lH-pyrazole-3,5-dicarboxylic acid dimethyl 
ester 

Diethylazodicarboxylate (3.78ml, 24.0mmol) was added dropwise to an 
ice-cooled solution of cyclobutanemethanol (2.06ml, 21.8mmol), the title 
compound of Preparation 2 (5.0g, 21.8mmol) and triphenylphosphine 
(6.30g, 24.0mmol) in tetrahydrofiiran (50ml) and the reaction stirred for a 
further 2 hours at O^'C. The reaction mixture was concentrated under 
reduced pressiure and the residue purified by column chromatography on 
silica gel, using an elution gradient of ethyl acetate:hexane (15:85 to 
20:80) to afford the title compound (6.23g, 96%) as a colourless oil. 
5 (CDCI3) : 1.80-1.95 (4H, m), 2.05 (2H, m), 2.90 (IH, m). 3.96 (6H, 
2xs), 4.63 (2H, d). 
LRMS : m/2 315(M+18)+ 
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Preparation 10 

l-r2-(4-Morpholinvl)ethyl1-4-mtro-lH-pvrazole-3,5-dicarboxvlic acid 
dimethyl ester 

Obtained as a solid (15%) from 4-(2-cliloroethyl)moipholine 
s hydrochloride and the title compound of Preparation 2, using the 
procedure of Preparation 3. 

5 (CDCI3) : 2.46 (4H, m), 2.78 (2H, t), 3.61 (4H. m), 3.95 (6H, 2xs), 
4.73 (2H, t). 

LRMS :m/z343(M+ir 

10 

Preparation 1 1 

4-Amino-l-(pyridin-2-yl)metfavl-lH-pyrazole-3,5-dicarboxylicacid 
dimefliyl ester 

A mixture of the title compound of Preparation 3 (l.Og, 3.12mmol) and 
15 Raney nickel (800mg) in methanol (50ml) was hydrogenated at 50°C and 
345kPa (50psi) for 18 hours, then cooled and filtered. The filtrate was 
combined with a methanol wash of the filter pad, and concentrated under 
reduced pressure. The residue was azeotroped with dichloromethane and 
dried under vacuum to afford the title compoimd, (895mg, 99%). 
20 5 (DMSOdfi) : 3.74 (3H, s), 3.80 (3H, s), 5.62 (2H, s), 5.74 (2H, s), 6.98 
(IH, d), 7.26 (IH, m), 7.74 (IH, m), 8.45 (IH, d). 
LRMS rm/z 291 (M+l)"*^ 

Preparation 12 

25 4-Amino- 1 -(pyridin-3-yl)methyl- lH-pyrazole-3 ,5-dicarboxylic acid 
dimethyl ester 

Tin (n) chloride dihydrate (9.30g, 41.2mmol) was added to a suspension 
of the title compound of Preparation 4 (2.40g, 7.50mmol) in ethanol 
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(20inl) and the reaction stirred at 7(yc for 18 hours. The cooled reaction 
mixture was concentrated under reduced pressure and the residue stirred 
vigorously in a mixture of ethyl acetate (30ml) and dUute sodium 
carbonate solution (30ml) for an hour. The phases were separated, the 
aqueous layer extracted with ethyl acetate (2x25ml), the combined organic 
solutions dried (Na2S04) and evaporated under reduced pressure, to afford 
the tide compound (1.77g, 80%) as a white solid. 
5 (CDCI3) : 3.86 (3H. s). 3.96 (3H, s). 5.37 (2H. s). 5.70 (2H. s), 7.22 
(IH, m), 7:54 (IH, d), 8.52 (IH, d), 8.56 (IH, s). 

Preparation 13 

4-Amino-l.(pyridin-4-vnmet hyl-lH-pvra2ole-3.5-dicarboxy lic acid 
dimethyl ester 

Obtained (96%) from the titie compound of Preparation 5, using the 
procedure of Preparation 11. 

6 (CDCI3) : 3.84 (3H, s), 3.96 (3H, s). 5.39 (2H. s), 5.70 (2H, s), 7.04 
(2H, m). 8.55 (2H, m). 

Preparation 14 

4-Amino-l-(4-bromobenzvlVl H-pvrazole-3.5-dicarboxvlic acid dimeflivl 
ester 

Obtained as a white solid after recrystallisation from isopropyl acetate 
(74%), from the title compound of Preparation 7, using the procedure of 
Preparation 12. 

8 (CDCI3) : 3.86 (3H, s), 3.97 (3H. s). 5.36 (2H, s). 5.64 (2H, s). 7.10 
(2H, d), 7.42 (2H, d). 
LRMS:m/2 369(M+l)* 
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Preparation 15 

4-AmiDO-l-cyclobutylmetliyl-lH-pyrazole-3,5-dicarboxylic acid dimethyl 
ester 

A mixture of the title compound of Preparation 9 (6.23g, 21.0nmiol) and 
5 10% palladium on charcoal (800mg) in methanol (150ml) was 
hydrogenated at 345kPa (50psi) and 50''C for 18 hours. The cooled 
mixture was filtered, the filter pad washed with methanol (150ml) and the 
filtrate evaporated under reduced pressure to afford the title compound 
(5.50g, 98%) as a white solid. 
10 5 (CDCI3) : 1.78-L92 (4H, m), L99 (2H, m), 2.83 (IH, m), 3.94 (6H, 
2x s), 4.55 (2H, d), 5.35 (2H, s). 
LRMS :m/z268(M+l)'' 

Preparation 16 

15 4-AminO'l-r2-(4"morpholinyl)etfayl]-lH-pyra2ole-3,5-dicarboxylic acid 
dimethyl ester 

Obtained as a brown solid (95%) from the title compound of Preparation 
10, using the procedure of Preparation 11. 

5 (DMSOd^ : 2.40 (4H, m), 2.62 (2H, t), 3.50 (4H, m), 3.79 (3H, s), 
20 3.81 (3H, s), 4.50 (2H, t), 5.58 (2H, s). 

Preparation 17 

4-Amino-lH-pyra2ole-3,5-dicarboxylic acid dimethyl ester 
Obtained as a white solid (91 %) from the title compound of Preparation 2, 
25 using the procedure of Preparation 1 1 . 

6 (DMSOdg) : 3.80 (6H, s), 5.41 (2H, s), 13.83 (IH, s). 
LRMS :m/z217 (M+1)-' 
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Preparation 18 

Dimethyl 4-(2-n-propoxvben7^mido)-l-(Dvridin-9.y i >metfavI-lH-p yr.rni.^ 
3,5-dicarboxy late 

A solution of the tide compound of Preparation 11 (1.56g, 7.84mmoI) in 
> dichloromethane (5inl) was added slowly to a solution of 2-n- 
propoxybenzoyl chloride (1.56g, 7.84mmol) in pyridine (10ml) and the 
reaction stirred at room temperature for 18 hours. The reaction mixture 
was concentrated under reduced pressure, azeotroped with toluene and the 
residual brown oil partitioned between dichloromethane (10ml) and 
saturated sodimn bicarbonate solution (15ml). The phases were separated, 
the aqueous layer extracted with dichloromethane (3x10ml), and the 
combined organic extracts washed with aqueous copper (11) sulphate 
solution (2xl0ml), dried (Na.SO,) and evaporated under reduced pressure. 
The residue was purified by column chromatography on silica gel. using 
an elution gradient of dichloromediane.methanol (100:0 to 98:2) to afford 

the tide con^round (1.80g, 51 %) as a yeUow foam. 

5 (CDCy : 1.06 (3H, t), 2.03 (2H, m), 3.78 (3H, s), 3.95 (3H, s), 4 25 

(2H, t). 5.85 (2H. s). 6.95-7.08 (3H. m), 7.18 (IH, m). 7.48 (IH, m). 

7.62 (IH, m). 8.24 (IH, d). 8.54 (IH, d), 10.69 (IH, s). 

LRMS :m/z453(M+l)+ 

Preparations 19 to 23 

The compounds of die foUowing tabulated Preparations of die general 
formula: 
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were prepared by the reaction of 2-ii-propoxybenzoyl chloride and the 
corresponding aminopyrazoles, using similar methods to that described in 
Preparation 18. 



5 



Prep. 
No. 




Data 


19 




5 (CDQa) : 1.06 (3H, t), 2.01 (2H, m), 3.80 

s), 7.06 (2H, m), 7.26 (IH, m), 7.48 (IH, m), 
7.64 (IH, d), 8.22 (IH, d), 8.55 (IH, d), 8.60 
(IH, s), 10.56 (IH, s). 
LRMS :in/z453(M+l)+ 


20 




5 (CDCI3) : 1.08 (3H, t), 2.02 (2H, m), 3.78 
(3H, s), 3.97 (3H, s), 4.26 (2H, t), 5.72 (2H, 
s), 7.08 (4H, m), 7.50 (IH, m), 8.23 (IH, d), 
8.56 (2H, m). 10.70 (IH, s). 


21 




5 (CDCI3) : 1.08 (3H, t), 2.02 (2H, m). 3.78 
(3H, s), 3.95 (3H, s), 4.25 (2H, t), 5.63 (2H, 
s), 7.06 (2H, m), 7.16 (2H, d), 7.45 (3H, m), 
8.22 (IH, d), 10.66 (IH, s). 
LRMS : m/z 532 (M+2)-' 



wo 00/24745 



PCT/IB99/01706 



58 



22 




5 (CDCI3) : 1.08 (3H, t), 1.86 (4H, m), 2.04 
(4H, m), 2.88 (IH, m), 3.90 (3H, s), 3.95 
(3H. s). 4.28 (2H, t), 4.52 (2H, d), 7.06 (2H, 
m), 7.48 (IH, m). 8.24 (IH, d), 10.68 (IH, 
s). 

LRMS : m/z430 (M+l)+ 


23 




5 (CDCI3) : 1.08 (3H, t), 2.03 (2H, m), 2.48 
(4H, m), 2.80 (2H, t), 3.65 (4H, m), 3.88 
(3H, s), 3.95 (3H, s), 4.28 (2H, t), 4.62 (2H, 
t), 7.08 (2H, m), 7.48 (IH, m), 8.24 (IH, d). 
10.53 (IH, s). 



Preparatioii 24 

Dimethyl 4 -(2-n-propoxvbeiizamido)-lH-pvrazole-3,5-dicarboxvlate 
A solution Qf 2-n-propoxybeiizoyl chloride (3.99g, 20.0mmol) in 
dichloroniethane (iPml) was added dropwise to a solution of the title 
compound of Preparation 17 (4.0g, 20mmol) in pyridine (50ml) and the 
reaction stirred at room temperature for 18 hours. The reaction mixture 
was concentrated under reduced pressure, the residue partitioned between 
water (3pml) and ethyl acetate (100ml) and the layers separated. The 
organic layer was washed with water (30ml), IN hydrochloric acid 
(4x50ml), dried (MgSOJ and evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel, using an 
elution gradient of efliyl acetaterpentane (50:50 to 100:0) to afford the tide 
compound, (2.04g, 28%) as a white solid. 

5 (DMSOde) : 0.98 (3H, t). 1.89 (2H, m), 3.78 (3H, s), 3.81 (3H. s), 
4.24 (2H. t), 7.10 (IH, m). 7.25 (IH, d), 7.57 (IH, m), 7.99 (IH, d), 
10.28 (IH, s), 14.51 (IH, s). 
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LRMS:m/z362(M+l)^ 
Preparation 25 

4-(2'n-PropoxybeDzamido)-lH-pyra2ole-3,5-dicarboxamide 
5 Liquid ammonia (15ml) was added carefully to a cooled (-75T) solution 
of the title compound of Preparation 24 (2.01g, 5,56mmol) in methanol 
(25ml) and the reaction heated at lOO^C in a sealed vessel for 18 hours. 
The cooled reaction mixture was concentrated under reduced pressure and 
azeotroped with dichloromethane to afford the title compound (1.62g, 
10 93%) as a white solid. 

6 (DMSOd,) : 0.98 (3H, t), 1.90 (2H, m), 4.19 (2H, t), 7,08 (IH, m), 
7.22 (IH, d), 7.55 (5H, m), 7.97 (IH, d), 10.56 (IH, s). 
LRMS :m/z332(M+l)-' 

15 Preparation 26 

3-Carboxamido-5-(2-n-propoxyphenyl)- 1 ■'(pyridin-2"yl)methvl- 1 ,6- 
dihydro-7H-pyrazolor4,3-d]pyrimidin-7-one 

An ice-cooled solution of the title compound of Preparation 18 (3.50g, 
7.74mmol) in methanol (300ml) was saturated with ammonia, then heated 

20 to lOOT in a sealed vessel for 72 hours, The cooled mixture was 
concentrated under reduced pressure, and the residue triturated with 
diethyl ether, then a solution of dichloromethanermethanol (90:10), to give 
the title compound (l.Og) as a white solid. The filtrate was concentrated 
under reduced pressure and die residue purified by column 

25 chromatography on silica gel, using dichloromethanermethanol (98:2) as 
eluant to afford a further 780mg, of the title compound. 
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LRMS:ni/2 405(M+l)* 



PreparaliQn 27 

dihydro-7H.nvra,nlof4.3.dinvri.ni.<i„.-, 

An ic«oo,ed solution of fte tifle oo^ of Preparation 19 (2 02, 
.0 4.47nun„I) in methanol (80ml) was samrated wifl. annnonia and' the' 

reaction heated a. 100^ m , sealed vessel for 18 hours. He cooled 
r^cuon mlxmre waa evap^a^d under reduced pressure to give a white 
soM. Potassium t-bu,oxide (1.40g, l2.43mmol) was added to a 
^^nsion Of tins product in isopropanol (30ml). and the reaction heated 
under reflux for 8 hours, then cooled. Wa«r (60ml) was added the 
nnxmre neu^i^ whh 2N hydrochloric acid and ti» resulting preci irate 

nltered, washed with water and driA^ 

waier am dned under suction to afford the title 

compound (1.20g. 66%) as a white solid 

a (CDCl, 1.20 (3H. t), 2.04 (2H. m). 4.22 (2H. .), 5.92 (2H. s), 6.05 

H. d). 8.15 (IH. s). 8.40 (,H. d), 8.56 (IH. d). 8.80 (IH. s). 11.49 
(IH, s). 

LRMS : m/z 405 (M+ 1)+ 



25 
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Preparation 28 

3-Carboxamido-5-(2-n-propoxvplienvi)-l-(pyridm-4-vl)metfavI-1.6- 
dihvciro-7H-pyra2olof4,3-d1pvrimidin-7-one 

An ice-cooled solution of the title compound of Preparation 20 (1.30g, 
2.88nmiol) in metbanol (100ml) was saturated with ammonia and the 
reaction heated at 100*C for 24 hours. The cooled reaction mixture was 
evaporated imder reduced pressure and the residue suspended in 
isopropanol (100ml). Potassium t-butoxide (1.7g, IS.lmmol) was added 
and the reaction heated under reflux for 5 hours, then cooled. Water 
(100ml) was added, the mixtore neutralised with 2N hydrochloric acid and 
extracted with dichloromethane (2xl00ml). The combined organic extracts 
were dried (Na2S04), concentrated under reduced pressure and the residue 
purified by column chromatography on silica gel, using an elution gradient 
of dichloromethanermethanol (98:2 to 94:6) to afford the title compound 
(550mg, 47%). 

6 (CDCI3) : 1.19 (3H, t), 2.03 (2H, m), 4.22 (2H, t), 5.88 (2H, s), 6.05 
(IH, s), 7.10 (IH, d), 7.17 (IH, m), 7.35 (2H. d). 7.54 (IH, m), 8.16 
(IH, s), 8.40 (IH, d), 8.57 (2H, d), 11.50 (IH, s). 

Preparation 29 

l-(4^Bromobenzyl)-3-carboxainido-5-(2-n-propoxyphenyl)- 1 , 6-dih ydro- 
7H-pyrazolo[4,3-d1pyrimidin-7-one 

Obtained (88%) from the title compound of Preparation 21, usmg a 
similar procedure to diat described in Preparation 28. 
8 (DMSOd^) : 0.94 (3H, t), 1.72 (2H, m), 4.05 (2H, t), 5.78 (2H, s), 
7.08 (IH, m), 7.18 (IH, d), 7.26 (2H, d), 7.52 (3H. m), 7.76 (2H, m). 
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Preparation 30 

3-Carboxamido-l-cvclobutvlinet hvl-5-(2-n-Drnp nx vphenvn-l, 6-dihyHrn- 
7H-pvrazolof4.3-d]Dvrimidin-7-nnP 

Obtained as an off-white solid (56%) from the title con?)oimd of 

Preparation 22, using the procedure of Preparation 27. 

8 (CDCI3) : 1.11 (3H, t), 1.93 (4H, m), 2.04 (4H, m), 3.07 (IH, m). 4.24 

(2H, t), 4.75 (2H, d), 5.93 (IH. s), 7.10 (IH. d). 7.18 (IH, m), 7.55 

(IH. m). 8.17 (IH. s), 8.42 (IH, d), 11.44 (IH. s). 

LRMS : m/z382(M+l)+ 



10 



Preparation 31 

3-Garboxamirin-i -f2-(4-morp h olinvl)ethv l ]-S-( 2-Ti-prf 
dihydro-7H-pYrazolnf 4.3-d1pvrimidin-7-nnf^ 
Obtained as an orange solid (67%) from the tide compound of Preparation 
15 23 using a similar procedure to that described in Preparation 28. 

5 (DMSOd^ : 0.96 (3H, t). 1.73 (2H. m). 2.50 (2H, m). 2.77 (2H. m). 
3.32 (2H. m), 3.61 (4H. m). 4.05 (2H. t), 4.84 (2H, t), 7.08 (IH. m). 
7.18 (IH. d). 7.52 (IH. m), 7.74 (3H, m). 12.34 (IH. s). 
LRMS : m/z427(M+l)+ 

20 

Preparation 32 

3-Carboxamido-5-(2-n-pr opoxvphenvn-2.6-dihvdro-7H-p yra7/.iofzL,^. 
d]pyrimidin-7-one 

A mixnire of the tide compound of Preparation 25 (1.2g. 3.62mmol) and 
25 potassimn t-butoxide (1.63g. 14.49mmol) in n-propanol (50ml) was heated 
under reflux for 18 hours. The cooled reaction mixture was concentrated 
under reduced pressure, the residue dissolved m water (30ml). washed 
mth ethyl acetate (20ml) and acidified to pH 4 with hydrochloric acid. 
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The resulting precipitate was filtered, washed with water and dried at 
60^C. A mixture of this solid, and N^N'-carbonyldiimidazole (670mg, 
4.13mmol) in tetrahydroftiran (50ml) was heated under reflux for 3 hours, 
then cooled in an ice-bath. The mixture was saturated with anunonia gas, 
5 and stirred at room temperature for 18 hours. The resulting precipitate 
was filtered, washed with ethyl acetate and dried at 60®C to afford the title 
compound (510mg, 45%) as a beige solid. 

5 (DMSOdfi) : 0,96 (3H, t), 1.75 (2H, m), 4.05 (2H, t), 7.08 (IH, m), 
7.19 (IH, d), 7.50 (IH, m), 7.67 (IH, s), 7.71 (IH, s), 7.79 (IH, d). 
10 LRMS:m/z314(M+l)"' 

Preparation 33 

3-N-Methylcarboxaniido-5-(2-n-propoxyphenyl)-l-(pyridin-2-yl)methyl- 
l,6-dihydro>7H-pyrazolo[4,3'd1pyrimidin-7-one 

15 A mixture of the title compound of Preparation 26 (600mg, l,48mmol) 
and 2N aqueous sodium hydroxide solution (20ml) in dioxan (10ml) was 
heated under reflux for 18 hours. The cooled reaction mixture was 
neutralized with 2N hydrochloric acid, concentrated under reduced 
pressure and azeotroped with toluene. The residual white solid was 

20 suspended in dichloromethane (20ml), N-methylmoipholine (360ml, 
3.26mmol), 1 -hydroxy benzotriazole hydrate (220mg, 1.63nmiol), 
methylamine hydrochloride (220mg, 3.26mmol) and finally l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (3 12mg, 
1.63nmiol) added and the reaction stured at room temperanire for 18 

25 hours. The reaction mixture was filtered, sodium bicarbonate solution 
(20ml) added, and the phases separated. The aqueous phase was extracted 
with dichloromethane (4x20ml), the combined organic extracts washed 
with brine (20nil), dried and evaporated under reduced pressure. The 
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crude product was purified by column chromatography on silica gel, using 
an elution gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 
to 98:2:1) to afford the title compomid (170mg. 30%) as a pale yellow 
solid. 

5 (CDCI3) : 1.19 (3H, t), 2.01 (2H. m). 3.17 (3H, d), 4.20 (2H, t). 6 05 
(2H, s). 7.08 (2H, m), 7.18 (2H. m), 7.54 (IH, m), 7.60 (IH. m). 8.12 
(IH, s). 8.42 (IH, d). 8.55 (IH, d), 11.42 (IH, s). 
LRMS : m/z419(M+l)+ 



10 Preparation 34 

3-N-Metfavlcarhoxami do-5-(2-n-p rop oxvDhenYlV T. 
1.6-dihvdro-7H-pyn.Tni..f^ 3-dlpvrimidin-7-nn^ 

Obtained as a white solid (55%) from the title compomid of Preparation 
27, using the procedure of Preparation 33. 

S (CDCW : 1.20 (3H, ,). 2.04 (2H. m). 3.16 (3H, d), 4.24 (2H, .) 5 90 
(2H. s). 7.09 (IH, d). 7.21 (2H. m). 7.55 (IH. m), 7:85 (IH. d). 8 15 
(IH. m), 8.39 (IH, d). 8.55 (IH, d), 8.79 (IH, s), 11.43 (IH s) 



15 



20 



Preparation 35 

3-N-MethvlcarbnxflTni do-5-(2-n-p rop oxvphenYlV 1- 
1 .6-dihvdro-7H-pvra7nlnfzl , 3-d1pvriinidin-7-nn. 

Obtained as a white solid (37%) from the title compound of Preparation 
28, using a similar procedure to that described in Preparation 33 
6 (CDCI3) : 1.18 (3H, t). 2.02 (2H, m), 3.17 (3H, d), 4.21 (2H. t), 5 86 
25 (2H, s). 7.10 (IH, d). 7.20 (IH. m), 7.30 (2H, d), 7.55 (IH, m), 8 16 
(IH, s), 8.39 (IH, d), 8.56 (2H, d). 11.48 (IH. s). 
LRMS : m/z 419 (M+ 1)+ 
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Preparation 36 

1 -(4-Bromoben2yl)-3-N-methylcarboxaimdo-5-(2-n-propoxyphenvl)- 1 .6- 
dihvdro-7H-pyrazolor4,3-<npvrimidiD-7-one 

A mixture of the title compound of Preparation 29 (2.56g, 5.3mmoI) and 
5 6N aqueous sodium hydroxide solution (60inl) in ethanol (30nil) was 
heated under reflux for 18 hours. The cooled reaction mixture was 
acidified with hydrochloric acid, the resulting precipitate filtered, washed 
with water, and dried at 60**C, to give a white solid. A mixture of this 
product, N-methyhnorpholine (1.29ml, 11.7mmol), 1- 

10 hydroxybenzotriazole hydrate (950mg, 6.2mmol), methylamine 
hydrochloride (357mg, SJmmol) and finally l-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride (1.28mg, 6.7mmol) in dichloromethane 
(40ml) was stirred at room temperature for 3 hours. The reaction mixture 
was washed with ammonium chloride solution (10ml), then sodium 

IS bicarbonate solution (10ml), dried (Na2S04) and concentrated under 
reduced pressure. The residue was purified by column chromatography on 
silica gel, using dichloromethane:methanol:0.88 ammonia (98:2:0.2) as 
eluant to afford the title compound (l.lg, 42%). 

5 (CDCI3) : 1.19 (3H, t), 2.04 (2H, m), 3.16 (3H, d), 4,22 (2H, t), 5.81 
20 (2H, s), 7.09 (IH, d), 7,19 (IH, m), 7.41 (3H, m), 7,53 (IH, m), 8.15 
(IH, d), 8.58 (IH, m), 11.40 (IH, s). 
LRMS : m/z 498 (1^+2)-^ 



25 
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Preparation 37 

Obtained after r^rysmis^on from efl.y, ace.a.e.hexa«e (51%). from 
«ae eoTO Of Prepa^tion 30. ustag a stauUr procedure ,0 
descnbed in Preparation 36. 

rTri;!'' ''''' ^-^ 3.12 

H. d , 4.20 (2H. t). 4.69 (2H, d). 7.06 (IH. d). 7.17 (IH. 7.50 
(IH, m). 8.11 (iH, m), 8.38 (IH, d). 11.35 (IH. s). 
LRMS : m/z 395 (M)+ 



15 



20 



razole-5- 



25 



Preparation 3« 

_3-Methoxvcarbony l-4-nifrn-i. 
carboxvlic acid 

Potassium hydn,xide solution (6.87ml. IN. 6.87mmoI) was added to a 
«n Of the tide compoutK. of Preparation 3 (2.0g. 6.25omK„) io 
meduuK,, (5<W) ^ ^ stirred at r«»n tempet^ture for 18 

hours. n.e reactiou mixture was ooncen,n.t«l m.der reduced pressure the 
residual brown oil dissolved in water (15ml). at,l washed with di«hyl 
ether (20ml). The aqueous solution was acidified to pH 4 with 2N 
hydrochloric acid, the resulting predpitate filtered, washed with water az,^ 
diethyl ether, and dried at 60»C, to affoni rt,. 
^ • " Me compound (1.37g. 

Found : C, 46.63; H 3 11- N is nn r> u x, « 

3.29; N. 18.30%. ' '^"'^ «' 
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Preparation 39 

1 >Ben2yl"3-methoxycarboDyl-4-nitrO' 1 H-pyrazole-S-carboxylic acid 
A methanolic solution of potassium hydroxide (27ml, 2N, 54mmol) was 
added to a solution of the title compound of Preparation 6 (17.4g, 
54.5nunol) in methanol (400ml) and the reaction stirred at room 
temperature for 40 hours. The reaction mixture was concentrated under 
reduced pressure, the residue suspended in water (100ml), and acidified to 
pH 4 using 2N hydrochloric acid. This mixture was evaporated under 
reduced pressure and recrystallised from dichloromethane-pentane to 
afford the title compound as a solid. 

6 (DMSOd^) : 3.80 (3H, s), 5.74 (2H, s), 7.23-7.38 (5H, m). 
Preparation 40 

3-Methoxycarbonyl" 1 -methyM-nitro- 1 H-pyrazole-5-carboxylic acid 
An aqueous solution of potassium hydroxide (6.48ml, 2N, 12.95mmol) 
was added to a suspension of the title compound of Preparation 8 (3.0g, 
12.37mmol) in methanol (60ml) and the reaction stirred at room 
temperature for 18 hours. The reaction mixture was concentrated under 
reduced pressure, the residue partitioned between ethyl acetate (30ml) and 
water (30ml), and the phases separated. The aqueous layer was acidified 
to pH 4 using 2N hydrochloric acid, extracted with ethyl acetate (4x50ml) 
and the combined organic solutions dried (Na2S04), and evaporated under 
reduced pressure to afford the title compound (l,97g, 70%) as a white 
solid. 

5 (DMSOdfi) : 3.83 (3H, s), 4.14 (3H, s). 
LRMS : mlz 247(M+18)^ 
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Preparation 41 

3-Mea,oxYcarbonvl-l.nie.hvl.4.....^,.. „y^l^,^,^,^„ , 

chloride 

Oxalyl chloride (3.05ml. 34.9mmol) was added d«,pwise to an ice-cooled 

5 ^spe^sion of ttie tifle con,»«nd of Preparation 40 (4.0g, 17.5mmol) and 

dimethylfom^e (I drop) in dichloromettotK (50ml). and the reaction 

was sttrred at room temperatme for 18 hours. The reaction mixtare was 

concentrated under r«luced pressure, and the residue triturated with 

hexane to afford the title compound as a beige solid. 
8 (DMSOd^ : 3.85 (3H. s), 4.15 (3H. s). 

Preparation 42 

. l-BenzYl-3-niethoxYcrbonvl.4.ni,rn.m.p v^„.,^,,^,,^,^. 
Oxalyl chloride (7.8ml. 90mmol) was added dropwise to an ic«ooled 
sohition of the title compound of Preparation 39 (13.7g. 44.9mmoI) and 
dmaeaylformamide (1 drop) in dichloromethane (100ml). and the reaction 
stored at room temperature for 4 hours. The reaction mixture was 
concentrated under reduced pressure, the residue suspended in dioxan 
(50ml). and cooled in an ice-bath. 0.88 Anmtonia was added dropwise 
until a pH of 8 had been achieved, die mixture stirred for 30 minutes then 
concentrauid under .educ«l pressure. He residue was triturated with 
water, filtered and dried under suction to afford the title compound (8.2g. 
60 %) as a white powder. 



Preparation 4.^ 

3-MethoxYcarhonyl-l-melhv..4.n.m..,H_r i..^l,..^,^.,^,,„ 
oxalyl Chloride (I.lml. 12.6mmol) was added dropwise to an ice«»led 
solunon of the dUe compound of Preparation 40 (1.93g. 8.42mmol) and 
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dimetfaylformamide (1 drop) in dichloromethane (30ml), and the reaction 
stirred at room temperatore for 18 hom-s. The reaction mixture was 
evaporated under reduced pressure, triturated with tetrahydrofuran 
(100ml), filtered and the filtrate cooled in an ice-bath. Ammonia gas was 
5 passed through the solution for 30 minutes, ±e resulting precipitate 
filtered, washed with water and dried at 60'C to afford the title compound 
(1.39g, 72%) as a white solid. 

Found : C, 36.97; H, 3.55; N, 24.36. CvHgN^Oj requires C, 36.85; H, 
3.53; N. 24.56%. 

10 8 (DMSOdg) : 3.88 (3H, s), 3.92 (3H, s), 8.37 (IH, s), 8.50 (IH, s). 
LRMS :m/z246(M+18)+ 

Preparation 44 

5-Methoxycarbonyl-l-methyl-4-nitro-lH-pyrazole-3-carboxamide 
15 Obtained as a white solid after recrystallisation from methanol-ethyl 
acetate (49%), from l-methyl-5-(methoxycarbonyl)-4-nitropyrazole-3- 
carboxylic acid (J.Med.Chem. 1994, 37, 4335) using the procedure of 
Preparation 43. 

Found : C. 36.70; H, 3.42; N, 24.33. CvHgNA requires C, 36.85; H, 
20 3.53; N, 24.56%. 

6 (DMSOdfi) : 3.87 (3H, s), 4.12 (3H, s), 7.77 (IH, s), 8.01 (IH, s). 
LRMS : m/z246(M+18)* • 

Preparation 45 

25 3-Methoxvcarbonyl-4-nitro- 1 -(pyridin-2-yl)methyl- 1 H-pyrazole-5-N- 
methylcarboxamide 

A mixmre of the title compound of Preparation 38 (1.36g, 4.45mmol), 1- 
(3-dunethylammopropyl)-3-ethylcarbodimiide hydrochloride (853mg, 
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4.45mmoI). l-hydroxybenzotriazole hydrate (682mg, 4.45minol), 
methylamine hydrochloride (1.20g, 17.79imnoI) and N- 
etfiyldiisopropylamine (3.87ml,' 22.24mmol) in dichloromelhane (30ml) 
was stirred at room temperature for 18 hours. The reaction mixture was 
washed consecutively with water (10ml), 0.5N hydrochloric acid (10ml), 
0.5N sodium hydroxide solution (10ml) and water (10ml), then dried 
(MgS04) and evaporated under reduced pressure. The residual orange 
gum was purified by column chromatography on sUica gel, using an 
elution gradient of dichloromethane:methanol (99:1 to 95:5) to afford the 
title compound (220mg, 15%) as an orange soUd. 
5 (CDCI3) : 3.02 (3H. d). 3.94 (3H. s). 5.67 (2H, s), 7.30 (IH. m). 7.39 
(IH, d), 7.78 (IH, m), 8.55 (IH, d). 8.72 (IH, m). 
LRMS : m/z320(M+l)+ 

Preparation 46 

3-Methoxycarbonvl-l-methvl-4- nitro-lH-Dvra2ole- 5-N-methvlcarhoxamirt^ 
Mediylamine hydrochloride (2.16g, 32mmol) and triethylamine (5.87ml, 
SOmmol) were added to an ice-cold solution of the title compound of 
Preparation 41 (4.55g, 16mmol) in dichloromethane (40ml) and die 
reaction stirred at room temperature for 18 hours. The reaction mixture 
was fUtered, and the filtrate washed consecutively with water (20ml), IN 
hydrochloric acid (20ral). IN sodium hydroxide solution (3x20ml) and 
water (20ml). The organic solution was dried QAgSO^), concentrated 
under reduced pressure and the residue triturated with diethyl ether to 
afford the title compound (1.30g, 34%) as a beige solid. 
Found : C, 39.54; H, 4.13; N. 22.90. QH,oNA requires C. 39.67; H, 
4.16; N. 23.13%. 
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5 (CDCI3) : 3.03 (3H. d), 3.96 (3H, s), 4.19 (3H. s), 7.34 (IH, m). 
LRMS :iii/z243(M+ir 

Preparation 47 

5 4-Nitro-l-(pyridm-2-vl)methvl-lH-pvrazole-3,5-dicarboxamide 

A suspension of the tiUe compound of Preparation 3 (5.0g, 15.6mmol) in 
methanol (250ml). was samrated with ammonia gas for an hour, and the 
reaction stirred for a further 90 minutes at room temperature. The reaction 
mixture was evaporated under reduced pressure, azeotroped with 

10 dichloromethane and dried under vacuum to afford the title compound 
(4.53g, 100%) as a beige solid. 

Found : C. 45.35; H. 3.46; N, 28.78. C„HioN604 requires C, 45.52; H, 
3.47; N, 28.96%. 

5 (DMSOdfi) : 5.52 (2H. s). 7.29 (IH. d), 7.36 (IH, m), 7.76 (IH, s), 
15 7.81 (IH. m), 8.04 (IH, s), 8.23 (IH, s), 8.55 (2H, m). 
LRMS : m/z291 (M+l)"- 



Preparation 48 

S-N-Meih Ylcarboxamido-4-nitro-l-(pvridin-2-vl)metfav l-lH-pvrazole-3- 
20 carboxamide 

An ice-cooled solution of the title compound of Preparation 45 (215mg, 
0-67mmol) in methanol (10ml) was samrated with ammonia, and the 
mixture stirred at room temperatore for an hour. The reaction mixture was 
concentrated under reduced pressure and azeotroped with dichloromethane 
25 to afford the titie compound (206mg, 100%) as a beige foam. 

5 (CDCI3) : 3.01 (3H, d), 5.60 (2H, s). 5.74 (IH. s). 7.05 (IH, s), 7.34 
(IH, m), 7.40 (IH, d), 7.78 (IH, m), 8.55 (IH, d), 8.62 (IH, s). 
LRMS : m/z 305 (M+l)+ 



wo 00/24745 



PCT/IB99/01706 



72 

Preparation 49 

l-Methyl-5-N-methvlcarboxami do-4-mtro-lH-p v razole-3-carboxamid 
Obtained as a solid (99%) from the title compound of Preparation 46, 
using the procedure of Preparation 48. 

Found : C, 36.89; H. 3.91; N. 30.59. C,H^,0, requires C, 37.01; H, 
3.99; N. 30.83%. 

5 (DMSOd,) : 2.80 (3H, d). 3.82 (3H, s). 7.74 (IH, s), 8.04 (IH. s), 
9.00 (IH, m). 

LRMS : mJz 245 (M+18)+ 
Preparation 50 

4-Amino-l-ben2vl-3-methoxvca rbonvl-lH-Dv ra7^1e-5-carboxaniid^ 
Obtained as a dark brown solid (81%) from the title compound of 
Preparation 42 and Raney® nickel using a similar procedure to that 
described in Preparation 11. 
LRMS : m/z 275 (M + 1)+ 

Preparation 51 

4-Amino-l-methyl-3-metfaoxvc arbonvI-lH-p vrazole-5-carboxaTnirlf> 
Obtained as a white solid (99%) from the tide compomid of Preparation 
43, using the procedure of Preparation 11. 

Found : C, 42.18; H. 5.00; N. 27.35. CrUMO, requires C, 42.42; H. 
5.09; N, 28.37%. 

8 (DMSOd,) : 3.78 (3H, s), 3.97 (3H. s), 5.18 (2H, s), 7.39 (2H. s). 
LRMS: m/z 199(M+1)+ 
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Preparation 52 

4-Ammo-l-methvl-5-methoxYcarbonvl-lH-pyrazole-3-carboxamide 
Obtained as a white solid (91%) from the title compound of Preparation 
44 and Raney nickel, using the procedure of Preparation 11. 
5 5 (DMSOdfi) : 3.82 (3H, s), 3.98 (3H, s), 5.56 (2H, s), 7.16 (IH, s), 7.34 
(IH. s). 

LRMS : m/z 199 (M+l)+ 
Preparation 53 

10 4-Amino-l-(pvridin-2-yl)methvl-lH-pyrazole-3,5-dicarboxamide 

Obtained as a white solid (90%) from the title compound of Preparation 
47 using the procedure of Preparation 11. 

6 (DMSOd^) : 5.28 (2H, s), 5.71 (2H, s), 6.93 (IH. d), 7.19 (IH, s), 
7.28 (IH, m), 7.38 (IH, s), 7.46 (2H, s). 7.76 (IH. m), 8.48 (IH, d). 
15 LRMS : m/z 260 (M)+ 

Preparation 54 

4-Amino-5-N-metfaylcarboxamido-l-(pyridin-2-yn methvl-lH-pvrazole-3- 
carboxamide 

20 A mixture of the title compound of Preparation 48 (200mg, 0.66mmol) 
and 10% palladmm on charcoal (40mg) in ethanol (10ml) was 
hydrogenated at SQPC and 207kPa (30psi), for 3 hours, then filtered. The 
filtrate was combined with an ethanol (30ml) wash of the filter pad, 
concentrated under reduced pressure and azeotroped with dichloromethane 

25 to afford the title compound (135mg, 75 %). 

6 (CDCI3) : 3.00 (3H. s). 5.00 (2H. s), 5.26 (2H. s). 5.55 (2H, s), 7.29 
(IH. m). 7.38 (IH, d). 7.75 (IH, m), 8.54 (IH, d). 8.97 (IH, s). 
LRMS : m/z 275 (M+D* 
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Preparation 55 

4-Ammo-l-methvl-5-N-methvl(arboxamide-lH-pvra2ole-3-carboxaimde 
Obtained as a white solid (65%) from the title compound of Preparation 
49, using the procedure of Preparation 11, 

Found : C, 42.52; H, 5.86; N, 34.95. C7H„N502 requires C, 42.64; H, 
5.62; N, 35.51%. 

5 (DMSOd,) : 2.75 (3H, d). 3.90 (3H, s), 5.13 (2H. s). 7.14 (IH. s), 
7.33 (IH. s), 7.60 (IH, m). 

Preparation 56 

3-Metfaoxvcarbonvl-2-methvl-4-(2-n-Dropoxvbeiizamido)-lH-pvrazole-5- 
carboxamide 

A solution of 2-n-propoxybenzoyl chloride (644mg. 3.25mmol) in 
dichloromethane (5ml) was added drppwise to an ice-cooled solution of 
the title conq)ound of Preparation 52 (642mg, 3.25mmol) in pyridine 
(15ml) and the reaction stirred at room temperature for 72 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 
partitioned between dichloromethane (30ml) and IN hydrochloric acid 
(20ml), and die phases separated. The organic layer was washed with IN 
hydrochloric acid (2x20ml), dried (MgS04) and evaporated under reduced 
pressure. The residue was purified by column chromatography on silica 
gel, using an elution gradient of dichloromethanermethanol (99:1 to 98:2) 
to afford the tide compound (700mg, 60%) as a white solid. 
5 (CDCI3) : 1.04 (3H, t), 2.04 (2H, m), 3.88 (3H, s). 4.08 (3H, s), 4.25 
(2H. t), 5.44 (IH, s), 6.70 (IH, s), 7.04 (2H, m). 7.47 (IH. m), 8.21 ' 
(IH, d), 10.82 (IH, s). 
LRMS:m/z361 (M+l)+ 
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Preparation 57 

3-Methoxvcarbonvl-l-methyl-4-(2-n-propoxvbeDzamido) -lH-pvrazole-5- 
carboxamide 

A solution of 2-n-propoxybenzoyl chloride (1.12g, 5.65mniol) in 
dichloromethane (5ml) was added slowly to an ice-cooled solution of the 
title compound of Preparation 51 (1.12g, 5.65mmol) in pyridine (20ml) 
and the reaction stirred at room temperature for 18 hours. The mixture 
was concentrated under reduced pressure, the residue partitioned between 
dichloromethane (60ml) and 2N hydrochloric acid (20ml) and the phases 
separated. The organic layer was washed with 2N hydrochloric acid 
(20ml), dried (MgSOJ and evaporated under reduced pressure to afford 
the tide compound (2.0g, 98%) as a white foam. 

5 (CDCI3) : 1.06 (3H, t), 1.99 (2H, m), 3.93 (3H. s), 4.22 (5H. m), 5.72 
(IH, s), 7.09 (2H, m), 7.55 (IH. m), 8.28 (2H, m). 10.47 (IH, s). 
LRMS : m/z361(M+l)* 

Preparation 58 

Potassium 2-metfavl-7-oxo-5-(2-n-propoxyph envlV2.6-dihydro-2H- 
pvrazolor4,3-d1pvrimidine-3-carboxylate 

A mixture of potassium t-butoxide (498mg, 4.44mmol) and the tide 
compound of Preparation 56 (400mg, l.llmmol) in n-propanol (20ml) 
was heated under reflux for 20 hours, then cooled. The resulting 
precipitate was filtered, washed witii dietiiyl ether and dried at 60"C, to 
afford die tide compound (286mg, 79%) as a white solid. 

6 (DMSOdfi) : 0.80 (3H, t), 1.57 (2H, m), 3.85 (2H. t), 4.21 (3H, s). 
6.98 (2H. m), 7.21 (IH. m), 7.40 (IH, d). 
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Preparation 59 

1- Methyl-7--oxo-5"(2-n--propoxyphenyl)-l,6-dihycirO"lH-pyrazolo[4,3- 
dlpyrimidine-S-carboxylic acid - 

Potassium t-butoxide (2.15g, 19.13mmol) was added portionwise to a 
5 solution of the title compound of Preparation 57 (1.97g, 5.47nmaol) in n- 
propanol (50ml) and the reaction heated under reflux for 22 hours. The 
cooled reaction mixture was concentrated under reduced pressure, the 
residue dissolved in water (20ml) and acidified to pH 4 with 2N 
hydrochloric acid. The resulting precipitate was filtered, washed, with 
10 water, and dried at 60''C to afford the title compound (1.64g, 91%) as a 
white solid. 

5 (DMSOdg) : 0.96 (3H, t), 1.72 (2H, m), 4.03 (2H, t), 4.28 (3H, s), 
7.06 (IH, m), 7.18 (IH, d), 7.50 (IH, m), 7.68 (IH, d), 12,20 (IH, s), 
12.91 (IH, s). 
15 LRMS :m/2 329(M+l)+ 

Preparation 60 

2- Methyl-7-oxo-5-(2-n-propoxyphenyl)-2,6-dihydro-2H-pyra2olo[4,3" 
dlpyriinidine-3-N-metfaylcarboxamide 

20 A mixture of the tide compound of Preparation 58 (140mg, 038mmol), 
methylamine hydrochloride (29mg, 0.42mmol), N-ethyldiisopropylamine 
(220ml, l,28nunol) and bromo-tris-pyrrolidino-phosphonium hexafluoro- 
phosphate (199mg, 0.42mmol) in dichlorometiiane (10ml) and 
dimethylformamide (5ml) was stirred at room temperature for 72 hours. 

25 The reaction mixture was concentrated under reduced pressure, the 
residue dissolved in dichloromethane (20ml), and washed with IN 
hydrochloric acid (2xl0ml), then water (lOml), dried (MgS04) and 
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evaporated under reduced pressure. The residue was triturated with diethyl 
ether to afford die title compound (125mg, 96%) as a white solid. 
5 (DMSOdfi) : 0.95 (3H, t), 1.74 (2H, m), 2.89 (3H, d), 4.04 (2H, t), 
4.37 (3H, s). 7.08 (IH, m), 7.18 (IH, d), 7.51 (IH, m), 7.80 (IH, d), 
5 8.34 (IH.s), 11.99 (lH,s). 
LRMS : m/z342 (M+l)"" 

Preparation 61 

1- Methvl-7-oxo-5-(2-n-propoxvphenvl)-l,6-dihvdro-lH-pvrazolor43- 
10 d1pvrimidine-3-carboxaniide 

A mixture of the title compound of Preparation 59 (1.57g, 4.77mmol) and 
N,N'-carbonyldiimidazole (850mg, 5.24nmiol) in tetrahydrofuran (50ml) 
was heated under reflux for 3 hours, then ice-cooled. This solution was 
saturated with ammonia gas, and the reaction mixmre stirred at room 
15 temperature for 18 hours. The resulting precipitate was filtered, washed 
with ethyl acetate and dried at 60*0 to afford the title compound (1.37g, 
88%) as a white solid. 

5 (DMSOd<i) : 0.97 (3H, t), 1.73 (2H, m), 4.04 (2H, t), 4.25 (3H, s), 
7.08 (IH, m), 7.19 (IH, d), 7.51 (IH, m), 7.71 (3H, m), 11.50 (IH. s). 

20 

Preparation 62 

Pvridine-2-amino-5-sulphonic acid 

2- Ammopyridine (80g, 0.85mol) was added portionwise over 30 minutes 
to oleum (320g) and the resulting solution heated at 140°C for 4 hours. On 

25 cooling, the reaction was poured onto ice (200g) and the mixture stirred in 
an ice/salt bath for a further 2 hours. The resulting suspension was 
filtered, the solid washed with ice water (200ml) and cold IMS (200ml) 
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and dried under suction to afford the title compound (111.3g, 75%) as a 
solid. 

LRMS :m/z 175(M+1)-' 
Preparation 63 

Pvridine-2-amiDo-3-bromo-5-sulphomc acid 

Bromine (99g, 0.62mol) was added dropwise over an hour, to a solution 
of the title compound of Preparation 62 (108g, 0.62mol) in water (600ml) 
so as to maintain a steady reflux. Once the addition was complete the 
reaction was cooled and the resulting mixture filtered. The solid was 
washed with water and dried under suction to afford the title compound 
(53.4g,34%). 

8 (DMSOdfi) : 8.08 (IH, s), 8.14 (IH, s). 
LRMS : m/z 253 (M)+ 

Preparation 64 

Pyridine-3-bromo-2-chloro-5-sulphonvl chloride 

A solution of sodium nitrite (7.6g, llOmmol) in water (SOml) was added 
dropwise to an ice-cooled solution of the titie compound of Pr^aration 63 
(25.3g, lOOmmol) in aqueous hydrochloric acid (115ml, 20%), so as to 
maintain the temperature below 6°C. The reaction was stirred for 30 
minutes at 0°C and a further hour at room temperature. The reaction 
mixmre was evaporated under reduced pressure and the residue dried 
under vacuum at 70°C for 72 hours. A mixture of this solid, phosphorus 
pentachloride (30g, 144mmol) and phosphorus oxychloride (1ml) was 
heated at 125°C for 3 hours, and then cooled. The reaction mixture was 
poured onto ice (lOOg) and the resulting solid filtered, and washed with 
water. The product was dissolved in dichloromethane, dried (MgS04), 



wo 00/24745 



PCT/IB99/01706 



79 

filtered and evaporated under reduced pressure to afford the title 
compound (26.58g, 91%) as a yellow solid. 
6 (CDCI3) : 8.46 (IH, s), 8.92 (IH, s). 

5 Preparation 65 

Pvridine-3-bromo-5-(4-ethylpiperazin-l-vlsulphonyl)-2-chloride 

A solution of 1-ethyl piperazine (11.3ml, 89mmol) and triethylamine 

(12.5ml, 89nimol) in dichloromethane (150ml) was added dropwise to an 

ice-cooled solution of the title compound of Preparation 64 (23g, 79nmiol) 

10 in dichloromethane (150ml) and the reaction stirred at 0°C for an hour. 
The reaction mixture was concentrated under reduced pressure and the 
residual brown oil was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethanermethanol (99:1 to 97:3) to 
afford the tide compound (14.5g, 50%) as an orange solid. 

15 5 (CDCI3) : 1.05 (3H, t), 2.42 (2H, q), 2.55 (4H. m), 3.12 (4H, m), 8.24 
(IH, s), 8.67 (IH, s). 

Preparation 66 

3-Bromo-2-etfaoxv-5-(4-ethvlpiperazin-l-ylsulphonvl)pyridiae 
20 A mixture of the title compound of Preparation 65 (6.60g, 17.9mmol) and 
sodium ethoxide (6.09g, 89.55nmiol) m ethanol (100ml) was heated under 
reflux for 18 hours, then cooled. The reaction mixture was concentrated 
under reduced pressure, the residue partitioned between water (100ml) and 
ethyl acetate (100ml), and the layers separated. The aqueous phase was 
25 extracted with ediyl acetate (2x 100ml), the combined organic solutions 
dried (MgSOJ and evaporated under reduced pressure to afford the tide 
compound (6.41g, 95%) as a brown solid. 
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Found : C. 41.27; H, 5.33; N. 11.11. C,,K^tN,0,S requires C. 41.35; 
H, 5.28; N, 10.99%. 

5 (CDCI3) : 1.06 (3H, t). 1.48 (2H. m). 2.42 (2H, q), 2.56 (4H. m), 3.09 
(4H, m), 4.54 (2H, q), 8.10 (IH, s), 8.46 (IH, s). 
LRMS : m/z 380 (M+2)+ 

Preparation 67 

Pyridine-2-ethoxv-5-(4-eth vlpiperazin-l-vlsulphonvl)-3-carboxvlic acid 
ethyl ester 

A mixture of the title compound of Preparation 66 (6.40g, 16.92mmol), 
triethylamine (12ml), and palladium (0) tris(triphenylphosphine) in ethanol 
(60ml) was heated at 100*C and 200psi, under a carbon monoxide 
atmosphere, for 18 hours, then cooled. The reaction mixture was 
evaporated under reduced pressure and the residue purified by column 
chromatography on silica gel, using an elution gradient of 
dichloromethanermethanol (100:0 to 97:3) to afford the tide compound 
(6.2g, 99%) as an orange oil. 

5 (CDCI3) : 1.02 (3H, t), 1.39 (3H, t), 1.45 (3H, t), 2.40 (2H, q), 2.54 
(4H, m), 3.08 (4H, m), 4.38 (2H, q), 4.55 (2H, q), 8.37 (IH, s), 8.62 
(IH, s). 

LRMS : m/z 372 (M+l)+ 
Preparation 68 

Pyridine-2-etfaoxv-5-(4-eth vlpiperazin-l-vlsulphonvlV3-carboxvlicacid 
A mixture of the title compound of Preparation 67 (4.96g, 13.35mmol) 
and aqueous sodium hydroxide solution (25ml, 2N) in ethanol (25ml) was 
stirred at room temperatore for 2 hours. The reaction mixture was 
concentrated under reduced pressure to half its volume, washed with 
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diethyl ether and acidified to pH 5 using 4N hydrochloric acid. The 
aqueous solution was extracted with dichloromethane (3x30ml), the 
combined organic extracts dried (MgS04) and evaporated under reduced 
pressure to afford the title compound (4.02g, 88%) as a tan coloured 
5 solid. 

5 (DMSOdfi) : 1.18 (3H, t), 1.37 (3H, t), 3,08 (2H, q), 3.17-3.35 (8H, 
m). 4.52 (2H, q), 8.30 (IH, s), 8.70 (IH, s). 

Preparation 69 

10 Pyridine-2-ethoxy-5-(4'ethylpiperazin-l-ylsulphonyl)-3-carboxylic acid 
chloride hydrochloride 

Oxalyl chloride (0.77ml, 8.85mmol) was added dropwise to an ice-cooled 
solution of the title compound of Preparation 68 (1 .52g, 4.42mmol) and 
dimethylformamide (2 drops) in dichloromethane (30ml) and the reaction 

15 stirred for 18 hours at room temperature. The mixture was concentrated 
under reduced pressure and the residue triturated widi ethyl acetate. The 
resulting solid was filtered, washed with diethyl ether and dried under 
suction to afford the title compound (L68g, 95%). 
Found : C, 41.51; H, 5.27; N, 10.32. Ci4H2iCl2N3O4S;0.10CH2Cl2 

20 requires C, 41.73; H, 5.02; N, 10.36%. 

5 (CDCI3) : 1.46 (6H, m), 2,95 (2H, q), 3.11 (2H, m), 3.48 (2H, m), 
3.55 (2H, m), 3.92 (2H, m), 4.60 (2H, q), 8.58 (IH, s), 8.66 (IH, s), 
13.16 (lH,s). 



25 
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Preparation 70 

2-Ethoxy-5-(4-methvlDi Derazm-l-vlsulphonvl)benzoic acid chloride 
hydrochloride 

Oxalyl chloride (11.7ml, 134inmoI) was added dropwise to an ice cold 
suspension of 2-ethoxy-5-(4-methyIpiperazin-l-ylsiiIphonyI)benzoic acid 
(EP 812845) (20.0g, 60.9imnol) and dimethylformamide (2 drops) in 
dichloromethane (200ml) over 15 minutes, and the reaction mixture stirred 
at room temperature for 18 hours. The mixture was concentrated under 
reduced pressure, the residue trimrated with ether then ethyl acetate and 
dried at 40*C for 16 hours, to afford the tide compound, (19.6g; 93%). 
6 (DMSOd,) : 1.35 (3H, t), 2.70 (5H, m), 3.12 (2H, m). 3.41 (2H, m), 
3.75 (2H. m), 4.21 (2H, q). 7.38 (IH. d). 7.83 (IH, d), 7.94 (IH. s), 
11.26 (lH,s). 

Preparation 71 

l-Ben2vl-4-r2-ethoxv-5-(4- methylpiperazin-l-vlsulphonvl)benzamido]-3- 
metfaoxycarbonvl-pvrazol e-5-carhnxflmirie 

A solution of the title compound of Preparation 70 (4.51g, 13.0mmol) in 
dichloromethane (18ml) was added dropwise to an ice-cooled solution of 
the title compound of Preparation 50 (3.56g. IS.Ommol) in pyridine 
(20ml) and dichloromediane (2ml), and the reaction stirred at room 
temperamre for 20 hours. The reaction mixture was concentrated under 
reduced pressure, azeotroped with toluene and the residual oil partitioned 
between dichloromethane (50ml) and sodium bicarbonate solution (50ml). 
The phases were separated, the aqueous layer extracted with 
dichloromethane (2x50ml), and the combined organic solutions dried 
(Na2S04) and evaporated under reduced pressure. The residual oil was 
purified by column chromatography on silica gel, using an elution gradient 
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of dichloroinethane:methanol (100:0 to 90:10) and triturated with diethyl 
ether to afford flie title compound (5.08g, 67%) as a white solid. 
5 (CDCI3) : 1.58 (3H, t), 2.20 (3H, s), 2.41 (4H, m), 2.98 (4H, m), 3.88 
(3H, s), 4.39 (2H, q), 5.70 (2H, s). 7.13 (IH, d), 7.23 (7H, m), 7.82 
5 (IH, m), 8.56 (IH. s), 10.39 (IH, s). 
LRMS :m/z585 (M+1)* 

Preparation 72 

1- Benzvl-7-6xo-5-r2-ethoxy-5-(4-methylpiperazin-l-vlsulphonvl)phenvll' 
10 1 ,6-dihydro-lH-pyrazolof4,3-dlpyrimidine-3-carboxylic acid 

A mixture of the title compound of Preparation 71 (5.08g, 8.69mmol) and 
potassium t-butoxide (3.41g, 30.4mmol) in isopropanol (80ml) was heated 
under reflux for 10 hours, then cooled. Water (80ml) was added and the 
mixture acidified to pH 5 using concentrated hydrochloric acid. Hie 

15 resulting precipitate was filtered, washed with water and dried to afford 
the title confound, (3.95g, 85%) as a white solid. 
5 (DMSOd^) : 1.34 (3H, t). 2.18 (3H. s), 2.40 (4H, m), 2.94 (4H. m), 
4.23 (2H, q), 5.84 (2H, s), 7.36 (6H, m), 7.84 (IH. d), 7.94 (IH, s). 
12.44 (IH, s). 

20 LRMS : m/z 553 QA+l)* 

Preparation 73 

4-f2-Ethoxv-5-(4-ethvlpiperazin-l-ylsulphonyl)pyridin-3-vlcarboxamidol- 

2- (pvridin-2-yl)methyl-pvrazole-3.5-dicarboxaniide 

25 Triethylamine (1.26ml, 9.04mmol) was added dropwise to an ice-cold 
suspension of the title compounds of Preparations 69 (1.20g, 3.01mmol) 
and 53 (784mg, 3.01mmol) in dichloromethane (50ml), and the reaction 
stirred at room temperamre for 18 hours. The reaction mixture was diluted 
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with dichloromethane (50ml), washed wifli water (15ml), and saturated 
sodium carbonate solution (15ml), dried (MgS04) and concentrated under 
reduced pressure. The residual brown foam was purified by column 
chromatography on sUica gel, using an elution gradient of 
dichloromethane.methanol (98:2 to 95:5) to afford die title compound 
(845mg, 49%) as a white solid. 

8 (DMSOd,) : 0.92 (3H. t), 1.49 (3H, t). 2.30 (2H. q), 2.42 (4H, m), 
2.95 (4H. m), 4.70 (2H, q). 5.68 (2H, s). 7.17 (IH. d), 7.30 (IH, m), 
7.50 (IH, s), 7.66 (2H, s), 7.70 (IH, s). 7.78 (IH, m), 8.50 (2H. m), 
8.72 (IH, s), 10.81 (IH, s). 
LRMS :m/z587(M+2)+ 

Preparation 74 

4-[2-Ethoxy-5-(4-edivlpipe razin-l-vlsulphonvl)pvridin-3-ylcarboxamido]- 
3-N-methylcarboxamido-2-(pv ridin-2-vnmethyl-pvrazole-5.carhnTflmiH^ 
Obtained as a yellow foam (59%) from the tide compounds of 
Preparations of 69 and 54, using the procedure of Preparation 73. 
S (CDCI3) : 1.01 (3H, t), 1.59 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 2.94 
(3H, d). 3.08 (4H, m), 4.79 (2H, q), 5.32 (IH, s), 5.66 (2H, s), 6.68 
(IH, s), 7.25 (2H, m), 7.70 (IH, m), 8.45 (IH, m), 8.58 (IH, d). 8.66 
(IH, s), 8.86 (IH, s), 10.89 (IH, s). 
LRMS : m/2 600(M+l)+ 

Preparation 75 

4r[2-Ethoxy-5-(4-ethvlpipera zin-l-vlsulphonvl)pvridin-3-vlcarboxamidol- 

2-methvl-3- N-methvlcarboxamido-pvrazole-5-carboxamide 

Obtained as a pink foam (26%) from the tide compounds of Preparations 

69 and 55 , using the procedure of Preparation 73 . 
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5 (CDCI3) : 1.02 (3H, t), 1.57 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 2.93 
(3H, d), 3.10 (4H, m), 4.09 (3H, s), 4.78 (2H, q), 5.50 (IH, s), 6.68 
(IH, s). 7.96 (IH, s), S.68 (IH, s), 8.83 (IH, s), 10.75 (IH, s). 
LRMS :m/z523 (M+ir 

Preparation 76 

Ethyl 4-ammQ'3-(pyridm"2-yl)-lH-pyrazole"5-carboxylate 
2-Pyridylacetomtrile (lOml, 94.0imnol) was added dropwise over 20 
minutes to an ice-cooled solution of sodium ethoxide (34ml, 2.76M, 
94.0nmiol) in ethanol (50ml), and the mixture stirred at O^^C for 30 
minutes. Ethyldiazoacetate (9.9ml, 94.0mmol) was added dropwise over 
15 minutes and the reaction allowed to warm to room temperature and 
stirred for a further 18 hours. Water (300ml) was added, the mixture 
neutralised with solid carbon dioxide, and the resulting precipitate filtered 
and dried to afford the title compound, (13.0g, 60%) as a brown solid. 
5 (CDCI3) : 1.40 (3H, t), 4.40 (2H, q), 5.78 (2H, s), 7.16 (IH, m), 7.72 
(IH, m), 8.00 (IH, d), 8.57 (IH, d), 
LRMS : m/z 232 (M)^ 
« 

Preparation 77 

Ethyl 4-amino-3-(pvri(iin-3-vl)-lH-pyrazole-5-carboxvlate 

Obtained (64%) from 3-pyridylacetonitrile and ethyldiazoacetate, using a 

similar procedure to that described in Preparation 76. 

5 (CDCI3) : 1.38 (3H. t), 4.38 (2H. q), 7.38 (IH, m), 8.01 (IH, d), 8.46 

(IH, d), 8.84 (IH, s). 
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Preparatioii 78 

Ethyl 4-(2-n-propoxvbei izamido)-3-(Dvricim-2-vl)-lH-pvra2ole-5- 
carboxylate 

A mixture of the title compound of Preparation 76 (2.14g, 10.78nmiol) 
and 2-n-propoxybenzoyl chloride (2.5g, 10.78mmol) in pyridine (25ml) 
was heated at 60°C for 5 hours, then cooled. The reaction mixture was 
concentrated under reduced pressure, azeotroped with toluene and the 
resulting oil partitioned between dichloromethane (50ml) and sodium 
bicarbonate solution (50ml). The phases were separated, the aqueous layer 
extracted with dichloromethane (2x50ml) and the combined organic 
solutions dried (Na2S04) and evaporated under reduced pressure. The 
residual brown oil was purified by column chromatography on silica gel, 
using an elution gradient of dichloromelhanermethanol (100:0 to 97:3) to 
afford the title compound, (3.82g, 90%) as a pink foam. 
5 (CDCI3) : 1.07 (3H, t), 1.38 (3H, t). 2.01 (2H, m). 4.26 (2H. t), 4.40 
(2H. q), 7.06 (2H, m), 7.24 (2H, m). 7.55 (2H. m), 7.70 (IH. m), 8.26 
(IH, d), 8.60 (IH, d), 10.46 (IH, s). 
LRMS :m/z395(M+l)+ 

Preparation 79 

Ethyl 4-(2-n- propoxvbenzamido)-3-(pvridin-3-yl)-lH-DvrazQle-5- 
carboxylate 

Obtained (74%) from the tide compound of Preparation 77 and 2-n- 
propoxybenzoyl chloride using the procedure described in Preparation 78. 
5 (CDCI3) : 1.02 (3H. t). 1.28 (3H, t), 1.92 (2H, m), 4.20 (2H, t), 4.36 
(2H, q), 7.03 (2H, m), 7.30 (IH. m). 7.47 (IH, m), 8.02 (IH, d), 8.19 
(IH, d), 8.56 (IH, d), 8.97 (IH, s). 10.00 (IH, s), 11.72 (IH, s). 
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Preparation 80 

4-(2-n-Propoxybenzamido)'3-(pyridin"2-yl)"lH-pyrazole-5-carboxamide 
An ice-cooled solution of the tide compound of Preparation 78 (3.10g, 
7.87mmol) in methanol (100ml) was saturated with ammonia gas, and the 
5 reaction mixture heated at lOO^C for 36 hours in a sealed vessel, then 
cooled. The mixture was evaporated under reduced pressure and the 
residue purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (100:0 to 90:10). The product was 
triturated with diethyl ether to afford the tide compound (l.SOg, 52%) as a 
10 pink solid. 

5 (DMSOd,) : 0.96 (3H, t), 1.86 (2H, m), 4.20 (2H, t), 7,05 (IH, m), 
7.22 (IH, d), 7.30 (2H, m), 7.52 (3H, m), 7.86 (2H, m), 8.60 (IH, s), 
10.38 (IH, s), 13.76 (IH, s). 
LRMS :m/z366(M+l)"' 

15 

Preparation 81 

2-Ethoxypvridine-3-carboxylic acid 

A solution of potassium t-butoxide (44. 9g, 0.40mol) in absolute ethanol 
(300ml) was added slowly to a solution of 2-chloronicotimc acid (30g, 

20 0.19mol) in ethanol (100ml), and the reaction heated in a sealed vessel at 
170**C for 20 hours. On cooling, the reaction mixture was concentrated 
under reduced pressure, the residue dissolved in water (200ml) and 
acidified to pH 3 with aqueous hydrochloric acid. The aqueous solution 
was extracted with dichloromethane (4x200ml), the organic phases 

25 combined, dried (Na2S04) and concentrated under reduced pressure to 
afford the title compound (27, 4g, 41 %) as a white solid. 
8 (CDCI3) : 1.53 (3H, t), 4.69 (2H, q), 7.13 (IH, m), 8.37 (IH, d), 8.48 
(IH, d). 
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Preparation 82 

2-Ethoxypyridine-3-carboxylic acid ethyl ester 

A suspension of the title compound of Preparation 81 (16.4g, 98mmol), 
5 and cesium carbonate (32g, 98mmol) in dimethylfonnamide (240ml) was 
stirred at room temperature for 2 hours. Ethyl iodide (7.85ml, 98mmol) 
was added and die reaction stirred for a further 24 hours. The reaction 
mixture was concentrated under reduced pressure and the residue 
partitioned between aqueous sodium carbonate solution (lOQml) and ethyl 
10 acetate (100ml). The phases were separated and the aqueous phase 
extracted with ethyl acetate (2xl00ml). The combined organic phases were 
washed with brine, dried (Na2S04) and evaporated under reduced pressure 
to afford the title compound (18.0g, 94%) as a pale yellow oil. 

5 (CDCI3) : 1.41 (6H, m), 4.36, (2H, q), 4.48 (2H, q), 6.90 (IH, m), 
15 8.12 (IH, d), 8.28 (IH, d). 

Preparation 83 

2-Ethoxy-5'nitropyridme-3-carboxylic acid ethyl ester 

Ammonium nitrate (5.36g, 66mmol) was added portionwise to an ice- 

20 cooled solution of the title compound of Preparation 82 (4.66g, 22.3mmol) 
in triiluoroacetic anhydride (50ml) and the reaction stirred for 18 hours at 
room temperature. The reaction mixture was carefully poured into ice 
water (200ml) and the resulting suspension stirred for an hour. The 
precipitate was filtered off, washed with water and dried under suction to 

25 afford the title compound (3.29g, 61 %). 

6 (CDCla) : 1.41 (3H, t), 1.48 (3H, t), 4,41 (2H, q), 4.62 (2H, q), 8.89 
(IH, s), 9.16 (IH, s). 
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Preparation 84 

2-Ethoxy'5-mtropyridiDe-3-carboxylic acid 

Aqueous sodium hydroxide solution (4ml, 5N, 20mmol) was added 
dropwise to a solution of the title compound of Preparation 83 (5.1g, 
5 20mmol) in ethanol (100ml) and the reaction stirred at room temperature 
for 18 hours. The reaction mixture was concentrated under reduced 
pressure, the residue suspended in water (50ml) and acidified to pH 3 with 
hydrochloric acid. This aqueous solution was extracted with ethyl acetate 
(3xl00ml), the combined organic layers washed with brine (100ml), dried 
10 (Na2S04) and evaporated under reduced pressure to give a beige solid. 
The crude product was recrystallised from ethyl acetate/hexane to afford 
the title compound (3.32g, 78%) as beige crystals. 
5 (CDCI3) : 1.55 (3H, t), 4,78 (2H, q), 9,17 (IH, s), 9.23 (IH, s). 

15 Preparation 85 

4-Amino-3-(pyridin'3-yl)-lH-pyrazole-5-carboxamide 
The title compound of Preparation 77 (2.9g, 12.5mmol) was dissolved in 
saturated methanolic ammonia solution (50ml) and the reaction heated at 
lOO^'C for 18 hours in a sealed vessel. The cooled mixture was evaporated 

20 under reduced pressure to afford the title compound (2.53g, 99%) as a 
brown solid. 

5 (DMSOd^) : 3.28 (2H, s), 5.08 (2H, s), 7,43 (IH, m), 8.09 (IH, d), 
8.46 (IH, d), 8,95 (IH, s). 
LRMS:m/2 204(M+l)-' 
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Preparation 86 

4-r2-Ethoxy-5-mtropvridm-3-ylcarboxamidol-3-(pvridm-3-vl)-lH- 
pyrazole-S-carboxamide 

A mixture of the title compounds of Preparations 84 (2.37g, 11.2mmol) 
and 85 (2.5g, 12.3mmol), N-ediyldiisopropylamine (3.87ml, 22.4mmol), 
1-hydroxybenzotriazole hydrate (1.66g, 12.3mmoI) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodimiide hydrochloride (2.36g, 
12.3mmol) in tetrahydrofiiran (60ml) was stirred at room temperature for 
48 hours. The mixture was concentrated under reduced pressure, 
suspended in ethyl acetate (100ml), washed with brine (25ml), 2N 
hydrochloric acid (25ml), dried (MgS04) and concentrated under reduced 
pressure. The residue was purified by column chromatography on silica 
gel, using dichloromethane:methanol (97.5:2.5) as eluant to afford the title 
compound, (1.82g, 41%) as a yellow solid. 

6 (DMSOd^ : 1.42 (3H, t), 4.62 (2H, q). 7.42 (2H. m), 7.63 (IH, s), 
7.95 (IH. s), 8.51 (IH. d), 8.66 (IH, s), 8.80 (IH, s), 9.18 (IH, d). 
10.48 (IH. s), 13.78 (lH, s). 
LRMS : m/z398(M+l)^ 

Preparation 87 

4-f 5- Amino-2-ethoxvpyridin-3-ylcarboxamido1-3-(pvridin-3-vl)- 1 H- 
pyrazole-5-carboxamide 

A mixmre of the title compound of Preparation 86 (1.8g, 4.53mmol) and 
Raney® nickel (800mg) in ethanol (100ml) was hydrogenated at 345kPa 
(50psi) and 50°C for 18 hours. The cooled mixture was filtered through 
Arbocel®, the filter pad washed well with ethanol (100ml) and the filtrate 
evaporated under reduced pressure to afford the title compound (1.65g, 
99%) as a white solid. 
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LRMS:m/z368(M+ir 
Preparation 88 

2-n-Propoxyphenyl-3-(pyridin-2-yl)'l,6-dihydrO"7H-pyra2olor4J" 
5 d]pyrimidm'7K}ne 

Potassium t-butoxide (1.60g, 14.44mmol) was added to a suspension of 
the title compound of Preparation 80 (L50g, 4.11mmol) in isopropanol 
(40ml) and the mixture heated under reflux for 5 hours, then cooled. 
Water (50ml) was added, the mixture neutralised using solid carbon 
10 dioxide and the resulting precipitate filtered and dried, to afford the title 
compound (1.26g, 88%) as a pale yellow solid. 

5 (DMSOda) : 0.96 (3H, t), 1.75 (2H, m), 4.06 (2H, t), 7.10 (IH, m). 
7.19 (IH, d), 7.39 (IH, m), 7,50 (IH, m). 7.82 (IH, d), 7.97 (IH, m), 
8.48 (IH, d), 8.67 (IH, d), 11.82 (IH, br s). 
15 LRMS :m/z348 (M+l)^ 

Preparation 89 

2-n-Propoxvphenyl-3-(pyridin-3-yl)-l,6>dihydro-7H-pyrazolor4,3- 
d]pyrimidin"7-one 

20 An ice-cooled solution of the tide compound of Preparation 79 (2.5g, 
6.33mmol) in methanol (100ml) was saturated widi ammonia and the 
reaction heated at lOO^C for 18 hours, then cooled and evaporated under 
reduced pressure. A mixture of this product, and potassium t-butoxide 
(1.9g, n.Ommol) in isopropanol (40ml) was heated under reflux for 6 

25 hours, then cooled. Water (20ml) was added, the mixture neutralised using 
solid carbon dioxide and the resulting precipitate Altered and dried to 
afford the title compound, (950mg, 43%). 
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5 (CDCI3) : 1.12 (3H, t), 1.99 (2H. m). 4.18 (2H. t), 7.02 (IH, d). 7.12 
(IH. m), 7.40 (2H, m). 8.55 (IH, d), 8.64 (IH, d), 9.71 (IH, s), 11.32 
(lH,s). 

Preparation 90 

545-Ammo-2-ethoxvpvridin -3-vn-3-(pvridin-3-vI)-1.6-dihY dm-7H- 
pyrazolor4,3-dlpvrimidm-7-one 

A mixture of the title compound of Preparation 87 (1.45g, 3.95mmol) and 
potassium t-butoxide (2.66g, 23.7mmol) in ethanol (70ml) was heated 
under reflux for 72 hours, then cooled. The reaction mixmre was 
evaporated under reduced pressure and the residue purified by column 
chromatography on silica gel, using dichloromethaneimetbanol (97.5:2.5) 
as eluant to afford the title compound (1 .Og, 73 %) as a yeUow soUd. 
8 (DMSOd,) : 1.27 (3H, t), 4.27 (2H. q), 5.02 (2H, s), 7.49 (IH, m), 
7.59 (IH, s), 7.65 (IH. s), 8.58 (2H, m). 9.46 (IH, s). 11.98 (IH. s), 
14.48 (lH, s). 
LRMS : m/z 350 (M + 1)+ 

Preparation 91 

5-(2-n-Propoxvphenvl)-3-(pvri din-2-vD-2-(Dv ri din-2-vDmetfav l-2,<^- 
dihvdro-7H- pyrazolor4.3-dlpyrimidin-7-one 

Sodium hydride (63mg, 60%. 1.59mmol) was added to a solution of the 
title compound of Preparation 88 (500mg, 1.44mmol) in 
dimethylformamide (lOmI), and the mixture stirred at room temperature 
for 45 minutes. A solution of 2-(chloromethyl)pyridine (obtained from 
284mg. 1.73mmoI of the hydrochloride) in dimethylformamide (5ml), was 
added dropwise and the reaction mixttire stirred at room temperature for 
18 hours. Water (2ml) was added, the mixture partitioned between ethyl 
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acetate (25iiil) and sodium bicarbonate solution (2SmI) and the phases 
separated. The aqueous layer was extracted with ethyl acetate (2x25ml), 
the combined organic solutions dried (Na2S04) and evaporated under 
reduced pressure. The residual pink solid was purified by column 
s chromatography on silica gel, using an elution gradient of 
dichloromethanermethanol (100:0 to 97:3) and repeated using 
dichloromethane:methanol:0.88 ammonia (100:0:0 to 98:2:1) to afford the 
title compound (230mg, 36%) as a white solid. 

5 (CDCI3) : 1.14 (3H, t), 1.99 (2H, m), 4.18 (2H, t), 6.10 (2H, s), 6.99 
10 (IH, d). 7.04 (IH, d), 7.12 (IH, m), 7.18 (IH, m), 7.26 (IH, m), 7.46 
(IH, m), 7.56 (IH, m), 7.83 (IH, m), 8.54 (IH, d), 8.60 (IH, d), 8.69 
(IH, d). 8.77 (IH, d), 11.40 (IH, s). 
LRMS : m/z 440 (M+2)+ 

15 Preparation 92 

5-(2-n-Propoxyphenyl)-3-(pyridin-3-vl)-2-(pyridm-2-vl)methvl-2,6- 
dihvdro-7H-pvrazolof4.3-d1pvrimidin-7-one 

Obtamed (60%) from ihe tifle compound of Preparation 89 and 2- 
(chloromethyl)pyridine, using a similar procedure to that described in 
20 Preparation 91. 

5 (CDQa) : 1.20 (3H, t). 2.04 (2H, m), 4.22 (2H, t), 6.05 (2H, s), 7.08 
(IH, d), 7.19 (3H, m), 7.48 (2H, m), 7.64 (IH, m), 8.61 (3H, m), 8.74 
(IH, d), 9.79 (IH, s), 11.48 (IH, s). 
LRMS : m/z 439 (M+ 1)-' 
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Preparation 93 

5-[2-EtfaoxY-5-(4-ethvlpiperazin-l-vlsulp honv 0pvridin-3-vl]-3-rp vridin-ct. 
yl)-lH-l,6-dihydro-7H-Dvr a2olor4.3-(nDyrimidin-7-one 
Sodium nitrite (240mg, 3.43inmol) was added portionwise to a cooled 
(-20«C) solution of llie title compound of Preparation 90 (750mg, 
2.15mmol) in concentrated hydrochloric acid (30ml) and acetic acid 
(15ml), and the mixture allowed to warm to 0°C over 2 hours. The 
mixture was re-cooled to -20oc, liquid sulphur dioxide (9ml) and copper 
(II) chloride (900mg, 6.64mmol) in water (2ml) and acetic acid (10ml) 
were added, and the reaction mixture aUowed to wann to room 
temperature and stirred for a further 2 hours. The mixture was poured into 
ice and this aqueous solution extracted with dichloromethane (3x50ml). 
the combined organic extracts dried (MgSO,) and evaporated mider 
reduced pressure to give a yellow solid. A mixture of this intermediate 
sulphonyl chloride, N-ethylpiperazine (1.05g, 9.16mmol) and N- 
ethyldiisopropylamine (1.58ml, 9.16mmol) in ethanol (10ml) was stirred 
at room temperature for 18 hours. The mixture was concentrated under 
reduced pressure and the residue partitioned between dichloromethane 
(20ml) and water (10ml) and the layers separated. The organic phase was 
extracted with aqueous citric acid solution (2x20ml), and these combined 
extracts neutralised using IN sodium hydroxide solution. This aqueous 
solution was re-extracted with dichloromethanermethanol (90:10) 
(3x30ml). the combined organic extracts dried (MgSOJ and evaporated 
under reduced pressure. The product was purified by column 
chromatography on silica gel, using dichloromethane:medianol (97.5:2.5) 
as eluant to afford the tide compound (320mg, 29%) as a white solid. 
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5 (DMSOcU : 0.90 (3H, t), L30 (3H, t), 2.25 (2H, q), 2.39 (4H, m), 
2.95 (4H, m), 4.48 (2H, q), 7.46 (IH, m), 8.28 (IH, s), 8.52 (2H, m), 
8.62 (IH, s), 9.41 (IH, s), 12.44 (IH, s), 14.57 (IH, s). 
LRMS :m/z511 (M+iy 

5 

Preparation 94 

2-Methvl-pyriinidine-N-oxide 

A freshly prepared solution of sodium (11. 5g, 0.50mol) in ethanol 
(170ml) was added dropwise over an hour to a suspension of 

10 hydroxylamine hydrochloride (34.75g, O.SOmol) and phenolphthalein 
(50mg) in ethanol (200ml) so as to maintain a colourless solution, and the 
reaction stirred at room temperature for 3 hours. Acetonitrile (26ml, 
0.50mol) was added, and the reaction stured for a further 2 hours at room 
temperature, and then at 45 ""C for 48 hours. The reaction mixture was' 

15 filtered, and concentrated under reduced pressure to a volume of 100ml. 
The solution was cooled to O^'C and the resulting precipitate filtered and 
dried under suction to give white crystals (9,9g). Boron trifluoride diediyl 
ether complex (9.5ml, 75mmoI) followed by 1,1,3,3-tetramethoxypropane 
(11. 5ml, 70mmol) were added to a solution of dimethylformamide 

20 (lOChnl) in toluene (lOChnl). l-Hydroxyimino-2-ethylamine (5.0g, 
67.5nmiol) was added and the reaction heated under reflux for 45 minutes, 
then cooled. The mixture was concentrated under reduced pressure and the 
residual brown oil partitioned between dichloromethane:methanol (80:20) 
(100ml) and aqueous sodium carbonate solution (100ml). The phases were 

2S separated, die aqueous layer extracted with dichloromethanermethanol 
(80:20) (10x50ml) and the combined organic extracts dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by colunm 



wo 00/24745 



PCT/IB99/01706 



96 



Chromatography on sUica gel. using dichloromethaneimethanol (98:2) as 
eluant to afford the title compound (2.5g. 34%) as an orange solid. 
5 (CDCI3) : 2.74 (3H, s), 7.19 (IH, m), 8.16 (IH, d). 8.39 (IH. d). 

5 Preparation 95 

2-('ChloromethYnpyrimidine 

A mixmre of the title compound of Prq,aration 94 (2.5g, 22.7mmol) in 
phosphorous oxychloride (18ml. 193mmol) was heated mider reflux for 2 
hours, then cooled. The mixture was poured into ice and neutralised using 
solid sodimn carbonate over 3 hours. The aqueous solution was extracted 
with dichloromethane (3xl00ml). the combined organic extracts dried 
(MgSO,) and concentrated under reduced pressure. The residual brown oil 
was purified by colmmi chromatography on silica gel. using an elution 
gradient of dichloromethane:methanol (100:0 to 97:3) to afford the title 
compound (510mg, 17%). 

8 (CDCI3) : 4.72 (2H, s), 7.22 (IH. m). 8.75 (2H. d). 
LRMS : m/z 129(M+1)+ 

Preparation 96 

4-Nitro-lH -pvra2ole-5-ca rboxflmiriP 

Oxalyl chloride (33.3ml. 0.4mol) was added dropwise over 15 minutes to 
an ice-cold suspension of 4-nitro-lH-pyrazole-5-carboxylic acid (40.0g. 
0.25mol) and dimethylformamide (3 drops) m dichloromethane (400ml)' 
The mixture was aUowed to warm to room temperature and stirred for 24 
hours. Additional oxalyl chloride (16.7ml. 0.2mol) was added and the 
reaction sthred for a further 24 hours. The reaction mixmre was filtered, 
the filtrate evaporated under reduced pressure and redissolved in 
tetrahydrofuran (400ml). This solution was cooled in an ice-bath 
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ammonia bubbled through for an hour, and the mixture purged with 
nitrogen for 30 minutes. The reaction mixture was concentrated under 
reduced pressure, the residue trimrated with water, and the solid filtered 
and dried under vacuum to afford the title compound (34.7g, 86%) as a 
5 white solid. 

5 (DMSOdfi) : 7.60-8.10 (3H, m), 8.68 (IH, s). 

Pr^aration 97 

2-Methvl-4-mtro-Pvrazole-5-carboxamide 

10 A mixmre of the title compound of preparation 96 (35.5g, 0.22mol), 
cesium carbonate (79. 7g, 0.24mol) and mediyl iodide (34.7g, 0.24mol) in 
dimethylfonnamide (200ml) was sthred at room temperature for 4 days. 
The reaction mixture was concentrated under reduced pressure and the 
residue azeotroped with xylene. The resulting brown gum was triturated 

IS with hot ethyl acetate (6x400ml) . and hot methanol/dichloromethane 
(4x500ml), the resulting suspensions filtered and the combined filtrates 
evaporated under reduced pressure. The residual brown solid was purified 
by column chromatography on silica gel, using an elution gradient of ethyl 
acetate:hexane (30:70 to 100:0) to afford die title compound, (11. 5g, 

20 31%) as a solid. 

8 (CDCI3) : 4.03 (3H, s), 5.88 (IH, s), 7.80 (IH, s). 8.25 (IH, s). 

Preparation 98 

4-Amino-2-methvl-pvrazole-5-carboxamide 
25 A mixmre of the title compound of preparation 97 (5.0g, 30.0mmol) and 
10% palladium on charcoal (500mg) in methanol (200ml) was 
hydrogenated at 30psi (207 kPa) and 50°C for 18 hours. The cooled 
mixmre was filtered through Arbocel® , the filter pad washed witib 
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methanol, and the combined filtrate evaporated under reduced pressure to 

afford the title compound, (4.2g, 100%) as a pink solid. 

6 (DMSOd^ : 3.72 (3H. s), 4.60 (2H, s). 6.88 (IH. s), 7.05 (2H. m). 

> Preparation 99 

4-Amino-3-bromo-2-methv t.pvrazole-5.carhnyaTniHp 

Bromine (92ml, l.Smmol) was added to a solution of the title compound 

of preparation 98 (250mg, l.Smmol) in acetic acid (10ml), and the 

reaction stirred for an hour at room temperature. The mixture was 

concentrated mider reduced pressure, and the residue azeotroped with 

toluene. The crude product was purified by colmmi chromatography on 

silica gel. using ethyl acetate:methanol:0.88 ammonia (90:10:1) as eluant. 

to afford the title compound (250mg, 64%). 

5 (DMSOd^ : 3.76 (3H, s), 4.64 (2H. s), 7.14 (IH. s), 7.27 (IH. s) 

Preparation 100 

3-Bromo-4-r2-ethoxv-5-f4^thylpip era2in-l-vl..,ip hnnyiY^n-;w4^ a 
carboxamido1-2-methvl-pvra2ole-S-carboxamiHP 

A mixture of the title compounds of preparation 99 (250mg. l.lmmol), 
and 68 (429mg. 1.25mmol). N-ethyldiisopropylamine (294mg, 2.3mmol) 
and 2-chloro-l-methylpyridinimn iodide (363mg. 1.4mmol) in 
dichloromethane (10ml), was stirred at room temperamre for 18 hours. 
The mixture was concentrated under reduced pressure and the residue 
partitioned between water (20ml) and ethyl acetate (20ml), and the phases 
separated. The aqueous phase was extracted with ethyl acetate (2x20ml), 
and the combined organic solutions dried (Na^SO^), and evaporated under 
reduced pressm-e. The residual brown gum was purified by column 
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chromatography on silica gel, using an elution gradient of metfaanohethyl 
acetate (5:95 to 7:93) to afford the title compound, (310mg, 50%). 
5 (CDCI3) : 1.12 (3H, t), 1.60 (3H, t). 2.41 (2H, q), 2.55 (4H, m). 3.14 
(4H, m), 3.96 (3H, s), 4.78 (2H, q). 5.34 (IH, s), 6.62 (IH, s). 8.67 
5 (IH, s), 8.86 (IH, s), 10.39 (IH, s). 
LRMS :m/z546(M+2)* 

Preparation 101 

3-Bromo-5-r2-ethoxy-5-(4-ethylpiperazin-l-vlsulphoDvl)pvridin-3-yl1-2- 
10 mediyl-2,6-dihydro-7H-pyrazolof4.3-d1pyrimidiD-7-one 

A mixture of the tide compound of preparation 100 (815mg, 1.2mmol), 
and potassium bis(trime%lsilyl)amide (439mg, 2.2mmoI) in 3-mediyl-3- 
pentanol (60ml) was stured at 125 **C in a sealed vessel for 20 hours. The 
cooled reaction was evaporated under reduced pressure and the residue 
IS puriiied by column chromatography on silica gel, using an elution gradient 
of ethyl acetate:dietfaylamine (95:5 to 90:10) to afford the title compound, 
(360mg, 46%). 

§ (CDCI3) : 1.02 (3H, t). 1.60 (3H, t), 2.41 (2H, q), 2.58 (4H, m), 3.16 
(4H, m), 4.18 (3H, s), 4.76 (2H, q), 8.65 (IH, s), 9.13 (IH, s), 10.77 
20 (IH, s). 

LRMS : m/z 528 (M+2)+ 

Preparation 102 

2-(2-Methoxvethoxy)pyridine-3-carboxvlicacid 
25 Potassium /-butoxide (45.0g, 0.40mol) was added portion-wise to ice-cold 
2-methoxyethanol (175ml), and the resulting solution added to a 
su^ension of 2-chloronicotiQic acid (30.0g, 0.19mol) in 2-methoxyethanol 
(175ml). The reaction mixture was heated under reflux for 26 hours, then 
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cooled and concentrated under reduced pressure. The residue was dUuted 
with water (200ml), the pH of the solution adjusted to 5 using 
concentrated hydrochloric acid.-and extracted with dichloromethane (3x). 
The combined organic extracts were washed with brine, dried (MgSO,) 
5 evaporated under reduced pressure and azeotroped with toluene, to afford 
the title compound, (30.54g, 81%). 

5 (CDCi3) : 3.42 (3H. s). 3.80 (2H. t), 4.72 (2H. t), 7.14 (IH. m). 8.36 
(IH, m), 8.45 (IH, m). 

LRMS:m/2l98(M+l)+ 

I 

Preparation 103 

H2-Methoxvethoxv)-S-nitronyridin..3.carboxvlir..HH 
Ammonium nitrate (21.8g. 273.0mmol) was added portion-wise to an ice- 
cooled solution of the title compound of preparation 102 (30.5g 
155.0mmol) in trifluoroacetic anhydride (UOml). and once addition was 
coiDplete. the reaction was allowed to wann to lOOQ and initktion 
occurred. IHe reaction mixture was re-cooled using an ice-bath, and then 
stirred at room temperature for an hour. Tic analysis showed starting 
material remaining, so die reaction was cooled in an ice-bath, additional 
ammonium nitrate (12.4g, 155.0mmol) was added portionwise. and the 
reaction stirred at room temperature for a further hour. The reaction was 
poured onto ice (300g). die resulting precipitate filtered, washed wi4 
water and dried under vacumn to afford the tide compound. (25g 67%) 
5 (CDCI3) : 3.44 (3H. s), 3.82 (2H. t). 4.61 (2H. t). 9.16 (IH. s). 9.21 
(IH. s). 

LRMS : m/z 243 (M+l)+ 
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Preparation 104 

2-Etfaoxy-5-mtropyridine-3"Carboxamide 

N,N-Dimethylformamide (2 drops) was added to an ice-cold solution of 
the tide compound of preparation 84 (3.0g, 13,9nmiol) and oxalyl chloride 
5 (5ml, 57.0nmiol) in dichloromethane (30ml), and the reaction then stirred 
at room temperature for 2 hours. The reaction mixture was concentrated 
under reduced pressure and azeotroped with dichloromethane. The residue 
was dissolved in dichloromethane (30ml), the solution cooled in an ice- 
bath, 0.88 ammonia (5ml) added, and the reaction stirred for 15 minutes. 

10 The mixture was partitioned between dichloromethane and water and the 
layers separated. The organic phase was washed with aqueous saturated 
sodium bicarbonate solution, brine, then dried (MgS04) and evaporated 
under reduced pressure. The residual yellow solid was triturated with 
diefliyl ether, filtered and dried to afford the title compound (2.4g, 83%). 

15 5 (CDCI3) : 1.56 (3H, t), 4.74 (2H, q), 6.14 (IH, br, s), 7.66 (IH, br, s), 
9.18 (lH,d), 9.29 (IH, d). 
LRMS: m/z229(M+18)-' 

Preparation 105 
20 2-(2-Metfaoxyethoxy)-5-nitropyridine-3-carboxamide 

The title compound was obtained as a pale yellow solid (84%) from the 
title compound of preparation 103, following the procedure described in 
preparation 104. 

5 (CDCI3) : 3.43 (3H, s), 3.80 (2H, t), 4.78 (2H, t), 6.12 (IH, br, s), 
25 7.80 (IH, br, s), 9.15 (IH, d), 9.25 (IH, d). 
LRMS: m/z 264 (M+23)-' 
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Preparacioii inn 

2-EaiOXV-S-llifrnpYriHin ,.3.(art,0„jn.i,^ 

Trifluoroacefc a^ydride (3.46g. 16.5,rnnoI) m dio«m (5M> was .dd«i 
to an ice-cold solution of the tifle compound of preparation 104 (2 32g 
i ILOnnnoI) and pyridine (2.17g. 27.5mmoI) in dioxan (ISml), and fl,e 
solnnon stirred at room ten^rature for 3 hours. He nurture was 
concentrated under reduced pressure and the «sidue partitioned between 
ethyi acetate and water. He layers were separated and fl,e otj^ phase 
wash«i consecutively with hydtochloric acid (2N. 2x), aqueous satu^ted 
sodium bicarbonate solution, then brine. The solution was dried (MgSO ) 
and evaporated under reduced pressure. The tesidue was purified C 
column Chromatography on silica gel using an elution gntdient of 
~.ethyl acetate (lOO.O to 95:5) to afford the tffle compound (1.73g. 

« (CDCI3) : L50 (3H. t), 4.63 (2H, ,), 8.66 (IH, d). 9.20 (IH, d). 
Preparation 107 

a:(2-MethoxyetfaoxvV5-nitropyriHi „e-3-carbnniirii> 
ne tkle compomid was prepated from die titia compound of preparation 
105. following a similar procedure to that described in preparation 106 
The crude p,«lnct was purified by nimration. and filtration fr«n diethyl 
ether to give die desired product. (18.27g. 97%) as a solid 

8 TO : 3.42 (3H. s). 3.81 (2H, t). 4.76 (2H, t). 8.68 (IH, d). 9.20 

(IH, d). 
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Preparation 108 

2"EthQxy-5-mtropyridine--3-carboxiinidaniide acetate 
The title compound of preparation 106 (ILOg, ST.Ommol) was added "in 
one portion** to a cooled (-lO^C) solution of ethanol saturated with HCl 
5 gas (lOOml), and the reaction stirred at this temperature for 8 hours. The 
reaction was evaporated under reduced pressure, the residue triturated 
with diethyl ether, and the precipitate filtered off. The solid was 
partitioned between ethyl acetate and aqueous saturated sodium 
bicarbonate solution, and the layers separated. The organic phase was 

10 washed with aqueous saturated sodium bicarbonate solution, brine, then 
dried (MgS04), and evaporated under reduced pressure to give a white 
solid, 4.25g. Ammonium acetate (3.61g, 46.9mmol) was added to a 
solution of this intermediate imidate (8.62g) in ethanol (80ml), and die 
reaction heated under reflux for an hour. Tic analysis showed starting 

15 material remaining, so additional anmionium acetate (0.5g, 6.5mmol) was 
added, and the reaction heated under reflux for a further 30 minutes. The 
cooled reaction mixture was evaporated under reduced pressure and the 
residue triturated with diethyl ether. The resulting solid was filtered off, 
and dried under vacuum to afford the title compound (8.26g). 

20 6 (DMSOd<|) : 1.38 (3H, t), 1.77 (3H, s), 4.54 (2H, q), 8.74 (IH, d), 
9,20 (IH, d), 

LRMS :m/z211 (M+l)"' 
Preparation 109 

25 2-(2-Methoxyethoxy)-5-nitropyridine-3-carboximidamide formate 

The title compound was obtained as a pale brown solid (53%) from the 
title compound of preparation 107 and anunonium formate, in 2- 
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methoxyethanol, following a sinnlar procedure to that described in 
preparation 108. 

5 (DMSO<y : 3.29 (3H, s). 3.73 (2H. ,). 4.60 (2H, .). 8.40 (IH. s), 8.81 
(IH, d), 9.24 (IH, d). 
3 LRMS: 111/2 241 (M+ 1)* 



0 



Preparation 110 

Ethyl 2-eflK)Xv-l.meHivl.py»r^ ie.4^h„,^l„^ 

Diefliyl azodicarboxytote {1.3ml, 7.5mmol) was added dropwise to a 
solution Of eftyl 2-hydroxy-l-mediyl-pyrazol^4<arboxylate (Chem 
Ptom. Buu; 1983; 31; 1228). (880n.8, 5.0n»„„l). ,nd triphenylph„sphi« 
(2.03g, 7.5mK,l) in ethanol (0.3na, S.Ommol) and tetrahydrofuran 
(lOOml). and reaction stirred at room temperature for 4 hottts The 
™ was concentrated under reduced pressure. U« residue partitioned 
betweeu dichloromethaae and water, and the layera- separated. He 
aqueous phase was extracted wid. dichlotomethane, the combined organic 
solutions washed consecutively with water, 2N aqueous sodium 
hydroxide, water and finaUy brine. The solution was then dried (Na,SOJ 
and evaporated under reduced pressure. The crude product was purified 
by column chromatography on silica gel using dichloromethane as eluant 
to afford die tifle compound (768mg, 79%), as a crystalline solid 

8 (CDQJ : 1.39 (6H. m), 3.68 (3H, s), 4.10 (2H, q), 4.38 (2H. q), 6.00 
(IH, s). 

LRMS : m/z 199 (M+l)+ 
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Preparatioii 111 

Ethyl 2-ethoxy- 1 >methyI-3-iiitrO'pyrazole-4"Carboxylate 

Fuming nitric acid (0.43ml) was added dropwise to ice-cooled 

concentrated sulphuric acid (2.6ml), and the resulting solution warmed to 

5 40''C. The title compound of preparation 110 (433mg, 2.18mmol) was 
added portion-wise, and the reaction mixture stirred for a further 50 
minutes. The reaction was poured carefully onto ice, and the resulting 
mixture extracted with dichloromethane. The combined organic extracts 
were washed with water, and brine, then dried (Na2S04), and evaporated 

10 under reduced pressure to afford the title compound, (301mg, 57%) as an 
orange oil. 

5 (CDCI3) : 1.40 (3H, t), 1.48 (3H, t), 3.78 (3H, s), 4.39-4.55 (4H, m). 
LRMS:m/z244(M+l)+ 

15 Preparation 112 

Ethyl 3-amino-2-ethoxy-l-methyl-pyrazole-4-carboxylate 
A mixture of the title compound of preparation 111 (301mg, L24mmoI) 
and 10% palladium on charcoal (60mg) in ethanol (12nil) was 
hydrogenated at 60 psi (414 kPa), and room temperature for 3 hours. The 

20 reaction mixture was filtered through Arbocel®, and the filtrate evaporated 
under reduced pressure. The residue was purified by column 
chromatography on silica gel using an elution gradient of 
dichloromethanermethanol (100:0 to 99:1) to afford the title compound, 
(140mg, 53%). 

25 5 (CDCI3) : 1.38 (6H, m), 3.72 (5H, s), 4.17 (2H, q), 4.39 (2H, q). 
LRMS : m/z 214 (M+1)^ 
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Preparation 113 

5-(2-Etfaoxv-5-nitrnpyri din-3-vn^2-methvl-2.6-dihYdm-7H - 
d]pyriinidin-7-one 

5 A mixture of the title compounds of preparations 98 (3.85g, 27.5mmol) 
and 108 (8.26g, 30.6mmol) in S-methyl-S-pentanol (80ml) were heated 
under reflux for 2^A hom-s, then cooled. The reaction mixmre was 
partitioned between dichloromethane and hydrochloric acid (2N), and the 
resulting precipitate filtered, washed with water and diethyl ether, and 
10 dried. The filtrate was separated, and the organic layer washed with 
hydrochloric acid (2N). saturated aqueous sodmm bicarbonate solution, 
brine, then dried (MgSO^) and evaporated under reduced pressure. The 
residue was triturated with diethyl ether, and the resulting solid filtered 
and dried. The isolated solids were combined to provide the title 
15 compound (6.9g, 79%). 

5 ODMSOd^ : 1.35 (3H, t). 4.10 (3H. s), 4.54 (2H, q). 8.39 (IH. s), 8.70 
(IH. d). 9.19 (lH,d), 11.92 (1H.S). 
LRMS :m/z317(M+l)+ 

Found: C, 49.36; H. 3.82; N, 26.57. C^H^^NA requires C, 49.18; H, 
20 3.77; N, 26.53%. 



25 



Preparation 114 

5-f2<2-Methoxvetfaoxv)-5-mtropy ridin-3-vn-2-mefhvl-2.6-dihy drn^^^^ 
pyra2olor4.3-d1pvrimidin-7-nnft 

The title compound was obtained as a yeUow solid from the tide 
compounds of preparations 98 and 109, following a similar procedure to 
that described in preparation 113. 
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5 (DMSOde) : 3.23 (3H, s), 3.70 (2H, t), 4.10 (3H, s), 4.60 (2H, t), 8.40 
(IH, s), 8.77 (lH,dX9.18 (IH, d). 

Preparation 115 

5 3-Etfaoxy-5-(2-etfaoxy-5-nitropyridm-3-yl)-2-metfayI"2,6"da 
pyrazolor4,3-dlpyrimidm-7-one 

A solution of the title compounds of preparations 108 (177mg, 0.66nmiol) 
and 112 (140mg, 0.66mmol) in 3-methyl-3-pentanol (5ml) was heated at 
ISO'^C for 3 hours. The cooled reaction was partitioned between water and 

10 dichloromethane, and the layers separated. The aqueous phase was 
extracted with dichloromethane, the combined organic solutions washed 
with brine, then dried (Na2S04) and evaporated under reduced pressure. 
The crude product was purified by column chromatography on silica gel 
usmg dichloromethane:methanol (99.5:0,5) as eluant to afford the title 

15 compound, (55mg, 18%) as a yellow solid. 

5 (CDCI3) : 1.58 (6H, m), 3.91 (3H, s), 4.80 (2H, q), 4.95 (2H, q), 9.15 
(IH, d), 9.39 (IH, d), 10.54 (IH, s). 
LRMS :m/z 383 (M+23)-' 

20 Preparation 116 

3'Bromo-5"(2-ethoxy-5"mtropyridiD-3-yl)-2-methyl-2,6-dihydro-7H- 
pyrazolof 4, 3-d1pyrimidin-7"One 

A mixture of the tide compound of preparation 113 (6.9g, 21.8mmol), 
bromine (1.35ml, 26.2mmol), and sodium acetate (2.7g, 32.7nunol) in 
25 acetic acid (100ml) was heated under reflux for 7 hours, then allowed to 
cool. Additional bromine (0.35ml, 6.8mmol) was added and the reaction 
stirred at room temperature for a further 18 hours. The reaction mixture 
was concentrated under reduced pressure and azeotroped with toluene. 
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The residue was partitioned between dichloromethane and water and the 
resulting precipitate filtered off, washed with dichloromethane. water, 
then diethyl ether and dried. The filtrate was separated, and the organic 
layer washed with aqueous saturated sodium bicarbonate solution, and 
brine, then dried (MgSO,) and evaporated under reduced pressure to give 
a yellow solid. The isolated solids were combined, suspended in ethyl 
acetate, and stirred for 30 minutes. The resulting precipitate was filtered 
off, and dried to afford the tide compound (7.66g, 89%). 
6 (DMSOd^ : 1.35 (3H, t), 4.10 (3H. s). 4.54 (2H, q), 8.70 (IH. d). 
9.20 (lH,d), 12.16 (lH,s). 
LRMS : m/z 394, 396 (M+l)+ 

Found: C, 39.51: H, 2.80; N. 21.27. C,3HHBrNA requires C. 39.63; H. 
2.73; N, 21.36%. 



Preparation 117 

3-Bromo-5-r2-(2-methoxvet hoxv)-5-nitropy r idin-3-vn-2-methvl-9. , fL 
dihydro-7H- pyrazolor4.3-d]pyrimidin-7-one 
Bromine (500^1, lO.Ommol) was added dropwise to a suspension of the 
title compound of prq>aration 114 (2.64g. 7.62mmoI) and sodimn acetate 
(1.25g, 15.2mmoI) in acetic acid (45ml), and the reaction heated at 50«C 
for 3 hours. Additional bromme (300^1, 6.0mmol) was added dropwise, 
and the reaction stirred for a further 3 hours at 50»C. The cooled reaction 
mixmre was evaporated under reduced pressure, the residue triturated with 
water, and the resulting precipitate filtered. The solid was washed with 
water and diethyl ether, then dried mider vacumn, to afford the title 
compound, (2.05g, 63%). 

6 (DMSOd^O : 3.25 (3H, s), 3.70 (2H, t), 4.10 (3H. s), 4.60 (2H, t), 8.78 
(IH, d), 9.20 (lH,d), 12.18 (lH,s). 
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LRMS: m/z443 (M+18)* 
Preparation 118 

5-(5-Ammo-2-etfaoxvpyridin-3-vl)-2-metfavl-2,6-dihvdro-7H-pvrazolof4,3- 

5 d1pvriniidm-7-one 

Iron powder (3.7g, 66.3mmol) was added to a solution of the title 
compound of preparation 113 (2.91g, 9.2mmol) in acetic acid (40ml) and 
water (4ml), and the reaction stirred at room temperature for 18 hours. 
The mixture was filtered tiirough Celite®, the filtrate concentrated imder 

10 reduced pressure, and the residue partitioned between water and 
dichloromethane. The resulting precipitate was filtered off, washed well 
with methanol and dried under vacuum. The filtrate was separated, the 
organic phase was dried (MgS04), and evaporated under reduced pressure 
to give, when combined with the previously isolated solid, the title 

15 compound (1.05g, 40%). 

S (CDCI3) : 1.50 (3H, t), 3.57 (2H, br, s), 4.18 (3H, s), 4.58 (2H, q), 
7.80 (IH, d). 7.84 (IH, s), 8.16 (IH, d). 11.15 (IH. s). 
LRMS :m/z304(M+18)+ 

20 Preparation 119 

5-r5-Amino-2-(2-methoxvethoxy)pvridin-3-yll-3-bromo-2-methyl-2,6- 

dihvdro-7H-pyrazolof4,3-d1pvrmiidin-7-one 

Titanium trichloride (35ml, 15%w/v solution, 33.6nmiol) was added 
dropwise to a solution of the title compound of preparation 117 (2.04g, 
25 4.8mmol) in acetic acid (35ml), and the reaction stirred at room 
temperature for an hour. Tic analysis showed starting material remaining, 
so additional titanium trichloride (2x5ml, 35% w/v solution, 10.4mmol) 
was added and the reaction stirred for a further 2 hours. The mixture was 
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concentrated under reduced pressure and the residue partitioned between 
dichloromethane and saturated aqueous sodium bicarbonate solution. The 
resulting suspension was filtered through Celite®, and the filtrate 
separated. The aqueous phase was saturated with sodium chloride, and 
extracted with dichloromethane. The combined organic solutions were 
washed with brine, dried (MgS04) and evaporated under reduced pressure 
to afford the title compound, (1.88g, 99%). 

5 (CDCI3) : 3.36 (3H, s). 3.62 (2H, t), 3.90 (2H, s), 3.98 (3H, s). 4.42 
(2H, t), 7.60 (IH, s), 7.98 (IH, s), 11.17 (IH, s). 

Preparation 120 

5-(5-Amino -2-ethoxvpvridin-3-vl)-3-ethoxv-2-methvl-2.6-dihvdro-7H- 
pyrazolor4.3-dlDvrimidin-7-one 

A mixture of the title compound of preparation 115 (55mg, O.lSmmol) 
and 10% palladium on charcoal (7.5mg) in ethanol (22ml) was 
hydrogenated at 60psi (414 kPa) and room temperature for 2 hours. The 
reaction mixture was fUtered through Arbocel®, and the filtrate evaporated 
mider reduced pressure. The crude product was purified by column 
chromatography on silica gel using dichloromethanermethanol (93.4:6.6) 
as eluant to afford the title compound, (40mg, 80%). 
6 (CDCI3) : 1.50 (6H, m), 3.86 (3H, s), 4.55 (2H, q), 4.87 (2H, q), 7.77 
(IH. d), 8.02 (IH, d), 11.00 (IH, s). 
LRMS : m/2 331 (M+l)+ 
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Preparation 121 

5-r2-Etfaoxv-5-(4-etfavlpiperazm-l-vlsulphonvl)pvridm-3-vl1-2-metfavl-2,6- 
diliydro-7H-pvrazolor4,3-<npvrimidm-7-one 

Sodium nitrite (380mg, 5.5mmol) was added to a cooled (-lO^C) solution 

5 of the title compound of preparation 118 (1.05g, 3.7mmol) in acetic acid 
(16ml) and concentrated hydrochloric acid (16ml), and the solution stirred 
at 0°C for 2 hours. The solution was re-cooled to -30°C, liquid sulphur 
dioxide (11ml) added, followed by a solution of copper (U) chloride (1.5g, 
ll.lmmol) in water (5ml). The reaction mixture was stirred at 0*C for 30 

10 minutes and at room temperature for an additional 2 hours. The reaction 
was poured onto ice, and this aqueous mixture extracted with 
dichloromethane. The combined organic extracts were dried (MgS04), and 
evaporated under reduced pressure. A solution of fliis intermediate 
sulphonyl chloride in dichloromethane (5ml) was cooled in ice, N- 

15 Ethylpiperazine (0.7ml, 5.55mmol) was added and the reaction stirred at 
room temperature for 20 hours, tiien evaporated under reduced pressure. 
The residue was suspended in aqueous saturated sodium bicarbonate 
solution, and extracted with ethyl acetate. The combined organic extracts 
were evaporated under reduced pressure to afford the title compound, 

20 (530mg, 32%). 

6 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.40 (2H, q), 2.58 (4H. m), 3.14 
(4H, m), 4.19 (3H, s), 4.77 (2H, q), 7.91 (IH, s), 8.62 (IH, d), 9.07 
(IH, d), 10.70 (IH, br, s). 
LRMS : m/zUS(U+iy 

25 
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Preparation 122 

3-Bromo-5-r5-(4-ethylpiperazm-l-vlsulphonvl)-2-(2- 

metfaoxvethoxv)pvridm-3-vn-2-methvl-2,6-dihvdro-7H-pyrazolor4,3- 
d1pyrimidm-7-one 

5 Sodium nitrite (462mg, 6.70mmol) was added to a cooled (-10*C) solution 
of the title compound of preparation 119 (1.89g, 4.78mmoI) in acetic acid 
(lOmI) and concentrated hydrochloric acid (10ml) and the solution allowed 
to warm to O^C over an hour. The solution was re-cooled to -IS^C, liquid 
sulphur dioxide (15ml) and a solution of copper (II) chloride (1.92g, 

10 14.3mmol) in water (3ml) added, and the reaction then allowed to warm to 
room temperature over 2 hours. The mixture was extracted with 
dichloromethane, the combined organic extracts dried (MgS04), 
concentrated under reduced pressure and azeotroped with toluene. The 
intermediate sulphonyl chloride was dissolved in dichloromethane (20ml), 

15 triethylamine (1.45g, 14.3mmol) and N-ethylpiperazine (l.lg, 9.6mmol) 
were added, and the reaction was stirred at room temperature for an hour. 
The mixture was washed with aqueous sodium bicarbonate solution, and 
brine, then dried (MgS04) and evaporated under reduced pressure. The 
crude product was purified by column chromatography on silica gel using 

20 an elution gradient of dichloromethanermethanol (100:0 to 97:3) to afford 
the tide compound, (l.Og, 38%). 

5 (CDCI3) : 1.02 (3H, t), 2.40 (2H, q). 2.57 (4H, m), 3.17 (4H, m), 3.58 
(3H, s), 3.85 (2H, t), 4.17 (3H, s), 4.78 (2H, t), 8.62 (IH. d). 9.03 (IH, 
d), 10.95 (IH, s). 



25 
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Preparation 123 

5-r2-Ethoxv-5-(4-ethvlpiperazm-l-vlsulphonyl)pyri<iiii-3-vn-2-methvl-3- 
iiitro-2.6-dihvdro-7H-pvrazolor4,3-d1pyrimidin-7-one 
Ammonium nitrate (115mg, 1.45mmol) was added to a solution of the 
5 compound of preparation 121 (430mg, 0.96mmol) in trifluoroacetic 
anhydride (20ml), and flie reaction stirred at room t^perature for 18 
hours. Tic analysis showed starting material remaining, so additional 
anomonium nitrate (115mg, 1.45mmol) was added, and the reaction stirred 
for a further 3 hours. The reaction mixture was carefully diluted with 

10 water, then basified to pH 8 using sodium carbonate, and extracted with 
ethyl acetate. The combined organic extracts were dried (MgS04), and 
evaporated under reduced pressure. The residue was re-partitioned 
between dichloromethane and hydrochloric acid (2N), and the phases 
separated. The aqueous phase was basified to pH 8 using sodium 

15 carbonate, and this aqueous solution re-extracted with dichloromethane. 
These combined organic extracts were dried (MgS04) and evaporated 
under reduced pressure. The crude product was purified by column 
chromatography on silica gel using an elution gradient of 
dichloromethane:methanoI (100:0 to 90:10) to afford the title compound, 

20 (460mg, 97%). 

5 (CDCI3) : 1.02 (3H. t), 1.60 (3H, t), 2.42 (2H, q), 2.58 (4H. m), 3.19 
(4H, m), 4.55 (3H, s). 4.80 (2H, q), 8.74 (IH, d), 9.22 (IH, d), 11.08 
(IH, s). 

LRMS : m/z 493 (M -I- 1)"" 

25 
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Preparation 124 

5-r2-Etfaoxv -5-mtropvridm-3-vll-2-methvl-3-(4-trifluoromethoxvplienvl)- 
2,6-dihvdro-7H-pvrazolor4.3-d1pvriinidm-7-one 

A mixture of the title compound of preparation 116 (250mg, 0.64mmol), 
4-trifluoromethoxybenzyI boronic acid (157mg, 0.76mmol) and potassium 
carbonate (176mg, 1.27mmol) in dioxan (8ml) and water (2ml) was de- 
gassed and placed under an atmosphere of nitrogen. 
Tetrakis(triphenylphosphine)palladium (0) (75mg, 0.065mmol) was added, 
and the reaction heated under reflux for 3 hours. The cooled mixture was 
partitioned between water and dichloromethane and the phases separated. 
The aqueous layer was extracted with dichloromethane (2x), and the 
combined organic solutions washed with brine, dried QAgSO^), and 
evaporated under reduced pressure. The residue was purified by medium 
pressure column chromatography on silica gel using an elution gradient of 
dichloromethane:methanol (99.8:0.2 to 99.4:0.6) . to afford the title 
compound, (168mg, 55%) as a yellow solid. 

5 (CDCI3) : 1.61 (3H, t), 4.20 (3H, s), 4.81 (2H, q). 7.48 (2H, d). 7.75 
(2H, d), 9. 16 (IH, d), 9.42 (IH, d), 10.72 (IH, s). 
LRMS : m/2 499 (M+23)+ 

Preparations 125 to 133 

The compounds of the general structure: 

O 




NO2 
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were prepared from the corresponding bromides and boronic acids, 
following a similar procedure to that described in preparation 124. 



Prep. 






Data 


125 


CH2CH3 


F 


1 


5 (CDCI3) : 1.61 (3H, t), 4.19 (3H. 
s), 4.80 (2H, q), 7,34 (2H, m), 
7.65 (2H, m), 9.15 (IH, d), 9.42 
(IH, d), 10.71 (IH, s). 
LRMS :in/z411 (M+l)+ 


126^ 


CH2CH3 


6 




5 (CDClj) : 1.60 (3H, t), 4.21 (3H, 
s), 4.82 (2H, q), 7.58 (3H, m), 
7.70 (IH, m), 9.18 (IH, d), 9.44 
(IH, d), 10.73 (IH, br, s). 


127 


(CH2)20CH3 


CI 




6 (CDCI3) : 3.58 (3H. s), 3.90 (2H, 
t), 4.19 (3H, s), 4.82 (2H, t), 7.60 
(4H, m), 9.14 (IH, d), 9.38 (IH, 
d). 10.91 (IH, s). 


128^ 


CH2CH3 


CF; 




5 (CDCI3) : 1.61 (3H, t), 4.22 (3H, 
s), 4.82 (2H, q), 7.82 (2H. d), 7.90 
(2H, d), 9.17 (IH, d). 9.42 (IH, d), 
10.76 (IH, s). 
LRMS : m/z 461 (M+l^ 


129' 


CH2CH3 


F 


"CI 


5 (CDCI3) : 1.55 (3H, t), 4.15 (3H, 
s), 4.72 (2H, q), 7.36 (IH, m), 
7.50 (IH, m), 7.70 (IH, m), 9.08 
(IH, d). 9.26 (IH, d), 10.89 (IH, 
s). 



wo 00/24745 



PCT/IB99/01706 



116 









LRMS :m/z467(M+23r 


130» 


CH2CH3 


6 


5 (CDCI3) : 1.60 (3H, t), 4.20 (3H, 
s), 4.80 (2H, q), 7.57 (IH, m), 
7.61 (2H, m), 7.66 (2H, m), 9.14 
(IH, d), 9.43 (IH, d), 10.70 (IH, 
s). 

LRMS : m/z410(M+18)+ 


131 


(CH2)20CH3 




5 (CDCI3) : 3.48 (3H, s), 3.58 (3H, 
s). 3.80 (2H, t), 3.89 (2H, t), 4.18 
(3H, s), 4.22 (2H, t), 4.82 (2H, t), 
7.17 (2H, d), 7.60 (2H, d), 9.12 
(IH, d), 9.39 (IH, d), 10.83 (IH, 
s). 


132 


CH2CH3 


rS 


6 (CDCI3) : 1.60 (3H, t), 4.18 (3H, 
s), 4.80 (2H, q), 6.12 (2H, s), 7.02 
(IH, m),:742 (2H, m), 9.15 (IH, 
d), 9.42 (IH, d), 10.68 (IH, s). 
LRMS : m/z459(M+23)-' 



1 = purified by column chromatography on silica gel using 
dichloromethane:methanol as eluant. 

2 = purified by trituration/filtration from diethyl ether 



Preparation 133 

5"f5-Amino-2-ethoxypyridin"3-yn-3-(4-fluorophenyl)-2-methvl-2,6- 
dihydro-7H"pyra2olof43'd1pyrimidin"7-one 

10% Palladium on charcoal (20mg) was added to a solution of the title 
compound of preparation 125 (86mg, 0.21nmiol) in ethanol (50ml) and 
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water (1ml), and the mixture hydrogenated at 60 psi (414 kPa) and SO^C 
for 3 hours. The reaction mixture was filtered through Arbocel®, the 
filtrate evaporated under reduced pressure, and azeotroped with 
dichloromethane. The residue was triturated widi diediyl ether, filtered 
s and dried to afford die title conq)Ound, (63mg, 79%). 

8 (CDCI3) : 1.40 (3H, t), 3.75 (2H, br, s), 4.06 (3H, s), 4.45 (2H, q), 
7.19 (2H. m), 7.58 (2H, m), 7.64 (IH, d), 7.99 (IH, d), 11.14 (IH. s). 
LRMS : m/z381 (M+1)* 

10 Preparation 134 

5-f5-Amino-2-etfaoxvpvridin-3-yn-2-methyl-3-(4-trifiuoromethylphenyl)- 
2,6-dihvdro-7H-pvrazolor4,3-dlpyriniidin-7-one 

The title compound was prepared from die title compound of preparation 
128, followiug the procedure described in preparation 133. The crude 
15 product was purified by column chromatography on silica gel using an 
elution gradient of dichloromethane:methanol (98:2 to 95:5) to afford the 
desired product (90mg, 44%). 

8 (CDCI3) : 1.56 (3H, t), 3.58 (2H, br, s), 4.21 (3H, s), 4.59 (2H, q), 
7.79 (IH, d), 7.83 (4H, m), 8.12 (IH, d), 11.28 (IH. s). 
20 LRMS : m/z 432 (M+2)+ 

Preparation 135 

5-r5-Amino-2-ethoxvpvridin-3-yll-2-methvl-3-phenyl-2.6-dihydro-7H- 
Pvra2olof4.3-d1pvrimidin-7-one 
25 The title compound was obtained as a solid (75 %) from the title compound 
of preparation 130, following a similar procedure to that described m 
preparation 133. 
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5 (CDCI3) : L54 (3H, t), 3.56 (2H, br, s), 4.18 (3H, s), 4.58 (2H, q), 
7,53 (IH, m), 7.60 (2H, m), 7.67 (2H, m), 7.77 (IH, d), 8.15 (IH, d), 
11.22 (IH, s). 
LRMS:m/z 363 (M+l)^ 

5 

Preparation 136 

5-[5-Ammo-2-ethoxypyridm-3"yll"3'(3-chlorophenvl)-2"methvl-2,6- 
dihydro-7H-pyrazolor4,3Kllpyrimidm-7-one 

Acetic acid (5ml) was added to a mixture of llie title compomid of 
10 preparation 126 (250mg, 0.59mmol) and iron powder (328mg, 5.86mmol) 
in water (300)il) and the reaction stirred at room temperature for 2 hours. 
The reaction mixture was filtered through Celite®, and the filtrate 
evaporated under reduced pressure. The crade product was purified by 
column chromatography on silica gel using dichIoromethane:methanol 
15 (95:5) as eluant to afford the title compound, (203mg, 87%) as a brown 
solid. 

5 (CDCI3) : 1.56 (3H, t), 4.20 (3H, s), 4.60 (2H, q), 7.55 (3H, m), 7.74 
(2H, m), 8,14 (IH, m), 11.38 (IH, s). 
LRMS :m/z397(M+l)-' 

20 

Preparation 137 

5-[5-Amino-2-edioxypyridin-3-yl]-3-(3-chlorO"4-fluorophenyl)-2-methyl- 
2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7>one 

A suspension of the title compound of preparation 129 (125mg, 
25 0.28mmol) in ethanol (4ml) was added to a mixture of iron powder 
(47mg, 0.84mmol) and ammonium chloride (75mg, L40mmol) in water 
(1.5ml), and the reaction heated under reflux for 4 hours. The hot solution 
was filtered through Arbocel*^, and washed through well with hot ethanol. 
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The filtrate was evaporated under reduced pressure to give the title 
compound as a yellow solid (35mg, 30%). The Arbocel* filter pad was 
suspended in a solution of dichloromethanerethanol (1:1), the mixture 
stirred for a minute, and the supernatant decanted off. This was repeated 
s several times and the combined solutions filtered, and the filtrate 
evaporated under reduced pressure to afford an additional (46.4mg, 40%) 
of the title cono^ound. 

5 (CDCI3) : 1.56 (3H, m), 3.57 (2H, br, s), 4.18 (3H, s), 4.58 (2H, q), 
7.38 (IH, in), 7.57 (IH, m), 7.78 (2H, m), 8.12 (IH, d), 11.27 (IH. s). 
10 LRMS:m/z415(M+l)"' 

Preparation 138 

5-r5-Ap iinn-2-ethQx vpvridin-3-vn-2-methvl-3-(4-trifluorometfaoxvphenyl)- 
2.6-dihvdro-7H-pvrazolor4.3-dTpvrimidin-7-one 
15 The tide compound was obtamed as a yellow solid (86%) from the title 
compound of preparation 124, following a similar procedure to that 
described in preparation 137. 

8 (CDCls) : 1.54 (3H, t), 3.59 (2H, br, s), 4.19 (3H, s), 4.58 (2H, q), 
7.42 (2H, d), 7.74 (2H, d). 7.79 (IH, d), 8.14 (IH, d), 11.25 (IH, d). 
20 LRMS : m/z 469 (M+23)-' 

Preparation 139 

5-r5-Amino-2-etfaoxypvridin-3-yn-3-(l,3-benzodioxol-5-vl)-2-methvl-2,6- 
dihvdro-7H-Pvra2olof4.3-d1pvrimidin-7-one 
25 The title compound was obtained as a yellow solid (65%) from the title 
compound of preparation 132, following a similar procedure to that 
described in preparation 138. 
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8 (CDCI3) : 1.55 (3H, m), 3.55 (2H, s), 4.16 (3H, s), 4.58 (2H, q), 6.09 
(2H, s), 7.01 (IH, d), 7.14 (2H, m), 7.78 (IH, m), 8.16 (IH, m), 11.20 
(IH, s). 

LRMS : m/z407(M+l)^ 

5 

Preparation 140 

5-r5-Aniino-2'ethoxypyridin-3'yI]-3-[4-(2-metfaoxyethoxy)phenyl1-2- 

methyl-2,6*dihydro-7H-pyra2X}lo[43-dlpyrimidin'7-one 

Titanium trichloride (2.9ml, 15% w/v aqueous solution, S.Onunol) was 

10 added to a solution of the title compound of preparation 131 {200mg, 
0.40nmiol) in acetic acid (4ml) and the reaction stirred at room 
temperature for an hour. Tic analysis showed starting material remaining, 
so additional titanium trichloride (1ml, 15% w/v aqueous solution, 
0,97nmiol) was added and the reaction stirred for a further 30 minutes. 

15 The reaction mixture was concentrated under reduced pressure and the 
residue partitioned between dichloromelhane and saturated aqueous 
sodium bicarbonate solution. The phases were separated and the aqueous 
layer filtered to remove titanium residues and this filtrate extracted with 
dichloromethane (2x). The combined organic solutions were washed with 

20 brine, dried (MgSOJ, and evaporated under reduced pressure to afford 
the title compound (87mg, 46%). The filtered titanium residues were 
triturated with a dichloromethanermethanol (95:5) solution, this solution 
decanted off and evaporated under reduced pressure to provide an 
additional (57mg, 30%) of the title compound. 

25 5 (CDCI3) : 3.49 (3H, s), 3,55 (5H, s), 3.80 (4H, m), 4.16 (3H, s), 4.22 
(2H, t), 4.61 (2H, t), 7.14 (2H, d), 7.59 (2H, d), 7.75 (IH, d), 8.05 (IH, 
d), 11.23 (IH, s). 
LRMS :m/z467(M+l)-' 
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Preparation 141 

5-r5-Amiiio-2-etlioxvpvridiD-3-vl1-3-(4-cMor oDhenvl)-2-methvl-2,6- 
dilivdro-7H-PYrazolor4.3-(i ]Dvriinidin-7-one 

The title compound was obtained (60%) from the title compound of 
preparation 127, following a similar procedure to that described in 
preparation 140. 

5 (CDCI3) : 3.57 (3H. s), 3.82 (2H, t). 4.18 (3H. s), 4.61 (2H, t). 7.58 
(2H, d), 7.62 (2H. d), 7.77 (IH, d), 8.04 (IH, d), 11.30 (IH, s). 
LRMS :^l/z427(M+l^ 



P^epa^atign_142 

l-Iodo-4-(2-methoxvethoxv)benzene 

Triphenylphosphine (2.8g, .10.7mmol) was added to an ice-cold solution of 
4-iodophenol (2.2g, lO.Ommol) and 2-methoxyethanol (0.79ml, 
lO.Ommol) in tetrahydrofuran (10ml). A solution of diethyl 
azodicarboxylate (1.88ml, 11.5mmol) in tetrahydrofuran (10ml) was then 
added dropwise, and the reaction stirred at room temperature for 18 
hours. The mixmre was evaporated under reduced pressure, the residue 
partitioned between dichloromethane and hydrochloric acid (2N) and the 
phases separated. The organic layer was washed with brine, dried 
(MgSOJ and evaporated under reduced pressure. The residue was 
triturated with diethyl ether, the resulting suspension filtered and the 
filtrate concentrated under reduced pressure. The crude product was 
purified by column chromatography on sUica gel using 
pentane:dichloromethane (75:25) as eluant to give the tide compound, 
(2.0g, 71%)asanoil. 
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8 (CDCI3) : 3.42 (3H, s), 3.75 (2H, t), 4.08 (2H, t), 6.70 (2H, d), 7.56 
(2H, d). 

Preparation 143 

5 2-Ammo-5-iodopyridine 

A mixture of 2-aminopyridine (7.0g, 74.4mmol), periodic acid 
(14.9mmol), iodine (7.59g, 30.0mmol) and concentrated sulphuric acid 
(1.4ml) in water (9ml) and acetic acid (45ml) was heated at 80^C for 4 
hours, and at room temperature for a further 18 hours. The reaction was 

10 poured into 10% aqueous sodium thiosulphate solution (200nil), and the 
mixture extracted with diethyl ether. The combined organic extracts were 
washed with aqueous sodium hydroxide solution (2N), brine, then dried 
(K2CO3) and evaporated under reduced pressure. The crade product was 
purified by medium pressure column chromatography on silica gel using 

15 an elution gradient of pentane;ethyl acetate (84:16 to 75:25) to give the 
title compound. 

5 (DMSOd,) : 6.78 (IH, d), 8.02 (IH, d), 8.20 (IH, s). 



. Preparation 144 

20 2"(Azetidin- l-vl)-5-bromopyridine hydrochloride 

Azetidine hydrochloride (3.0g, 32.1mmol) was added to a solution of 
sodium (0.73g, 31.7mmol) in ethanol (25ml) and the solution stirred 
vigorously for an hour. 2,5-Dibromopyridine (5.0g, 21.1nunol) was then 
added and the reaction mixture heated at lOO^'C for 10 hours in a sealed 

25 vessel, and then at 120^*0 for a further 10 hours. The cooled mixture was 
concentrated under reduced pressure and the residue was partitioned 
between water and ethyl acetate. The layers were separated, the aqueous 
phase was extracted with ethyl acetate (3x), and the combmed organic 
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extracts washed wifli brine, dried (MgS04), and evaporated under reduced 
pressure. The crude product was purified by medium pressure column 
chromatography on silica gel, using dichloromethane:pentane (66:34) as 
eluant to give the title compound, (900mg, 17%) as white crystals. 
5 5 (CDCI3) : 2.39 (2H, m), 4.00 (4H. m), 6.17 (IH, d), 7.48 (IH, dd), 
8.16 (lH,d). 

LRMS : m/z 213, 215 (M+ 1)"" 

Preparation 145 

10 4-Bromo-l-etfavlpvrazole 

A mixtore of 4-bromopyrazole (4.25g, 28.9mmol), cesium carbonate 
(18.8g, 57.8mmoI) and ethyl bromide (3.24ml, 43.3mmol) in acetonitrile 
(40ml) was stirred at room temperature under a nitrogen atmosphere for 
72 hours. The reaction mixture was concentrated under reduced pressure 

15 at room temperature, and the residue trimrated with diethyl ether. The 
suspension was filtered, the solid washed well wifli diethyl eflier, and the 
combined filtrates evaporated under reduced pressure at rioom 
temperamre, to afford the title compound (3.2g, 63%). 
5 (CDCI3) : 1.43 (3H, t), 4.15 (2H, q), 7.39 (IH, s), 7.42 (IH, s). 

20 LRMS : m/z 175, 177 (M+l)+ 

Preparation 146 

4-(2-Methoxvedioxv)phenvl boronic acid 

n-Butyllithium (5.17ml, 1.6M in hexanes, 8,27mmol) was added dropwise 
25 to a cooled (-78''C) solution of the title compound from preparation 142 
(2.0g, 7.19mmol) in tetrahydrofiiran (10ml), and die solution stirred for 
10 minutes. Triisopropyl borate (2.4ml, 10.4mmol) was added dropwise 
and the reaction allowed to warm to room temperature over 3 hours. 
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Hydrochloric acid (2N) was added and the mixture extracted with diethyl 
ether (4x). The combined organic extracts were washed with brine, dried 
(MgSOJ and evaporated under reduced pressure. The residue was 
triturated with diefliyl etiber:pentane (1:1), the resulting solid filtered off 
5 and the filtrate evaporated under reduced pressure. The isolated solid was 
redissolved in diethyl ether, treated with charcoal, this suspension filtered 
and the filtrate evaporated under reduced pressure to give the title 
compound, (256mg, 18%) as a yellow solid. The remaining crude 
product was purified by column chromatography on silica gel using 
10 pentane:diethyl ether (50:50) as eluant to afford additional title compound, 
(150mg, 10%). 

5 (DMSOde) : 3.27 (3H, s), 3.62 (2H, t), 4.08 (2H, t), 6.85 (2H, d), 7.70 
(2H, d). 

15 Preparation 147 
- 6-(Methylamino)pyridin-3-yl boromc acid hydrochloride 
n-Bulyllithhmi (lO.Sml, 1.6M in hexanes, 17.3mmol) was added dropwise 
to a cooled (-70°C) solution of 5-bromo-2-methylaminopyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5g, 8.02mmol) in tetrahydrofyran (20ml), and 

20 the solution stirred for 30 minutes. A solution of triisopropyl borate 
(2.77ml, 12.0mmol) in tetrahydrofuran (4ml) was added dropwise, and the 
reaction then allowed to warm to room temperature over 2 hours. 
Additional triisopropyl borate (1.85ml, 8.02mmol) was added and the 
mixture stirred for a further hour. The reaction was quenched by the 

25 addition of hydrochloric acid (2N), and the mixture then evaporated under 
reduced pressure. The residue was suspended in water, washed with 
diethyl ether, and the aqueous solution evaporated under reduced pressure. 
The residue was purified by reverse phase colunm chromatography on 
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polystyrene gel, using an elution gradient of water:methanol (100:0 to 
80:20) to give the title compound, (140mg, 9%) as a white solid. 
5 (DMS0d<5) : 2.95 (3H, d), 7.00 (IH, d), 8.03 (IH, d), 8.21 (IH, s), 
8.41 (2H, s). 
5 LRMS : m/z 152 (M+ir 

Preparation 148 

6-(Dimethvlamino)pyridin-3-vl boronic acid dihydrochloride 
/i-Butyllithium (5.3ml, 1.6M in hexanes, 8.5mmol) was added dropwise to 

10 a cooled (-70*C) solution of 5-bromo-2-(dimediylamino)pyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5g, 7.46mmol) in tetrahydrofyran (20ml), and 
the solution stirred for 30 minutes. A solution of triisopropyl borate 
(2.57ml, 11.2mmol) in tetrahydroftiran (4ml) was added dropwise, and the 
reaction then allowed to warm to room temperature over 3 hours. The 

15 reaction was quenched by the addition of hydrochloric acid (2N), and the 
mixmre then evaporated under reduced pressure. The residue was 
crystallised from methanohdiettiyl ether to afford the title conq)ound, 
(800mg, 45%) as an off-white solid. 
5 (DMSOd^) : 3.20 (6H, s), 7.18 (IH, d), 8.18 (2H, m). 

20 

Preparation 149 

5-Metfavl-2-(tri-n-buryIstamivl)pvridine 

n-Butyllithium (12.8ml, 2.5M in hexanes, 32.6mmol) was added dropwise 
to a cooled (-78*C) solution of 2-bromo-5-methylpyridine (5.0g, 
25 29.1mmol), and the solution stirred for an hour. Tri-n-butyltin chloride 
(9.5ml, 34.9mmoI) was then added and the reaction allowed to warm to 
room lemperatore, and stirred for 18 hours. The reaction mixture was 
evaporated under reduced pressure and the residue purified by column 
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chromatography on sUica gel using an elution gradient of pentane: ethyl 
acetate (100:0 to 90:10) to give the title compound, (6.5g, 58%) as a 
yellow oil. 

5 (CDCI3) : 0.78-1.68 (m, 27H). 2.25 (3H. s), 7.24 (2H, m), 8.58 (IH. 
m). 

Preparation 150 

2-Ethvl-5-(tri-n-butylstannvl)pvridine 

/i-Butyllithium (2ml, 1.6M in hexanes, 3.22mmol) was added dropwise to 
an ice-cooled solution of diisopropylamine (0.45ml, 3.22mmol) in 
tetrahydrofuran (6ml) under a nitrogen atmosphere, and the solution 
stirred for an hour. Tri-n-butyltin hydride (0.79ml, 2.96mmol) was added 
and the solution stirred for a further 2 hours, and then cooled to -78**C. A 
solution of 5-bromo-2-ethylpyridine (WO 97/01552) (500mg, 2.69mmol) 
in tetrahydrofhian (4ml) was then added dropwise, and once addition was 
complete, the reaction was allowed to warm to room temperature, and 
stirred for 18 hours. The reaction mixture was concentrated under reduced 
pressure and the residue partitioned between dichloromethane and aqueous 
ammonium chloride solution. The layers were separated, the organic 
phase dried (MgS04) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel using an 
elution gradient of pentanerethyl acetate (100:0 to 90:10) to afford the title 
compound, (210mg, 19%) as a yellow oil. 
LRMS : m/z397(M+l)* 
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Preparation 151 
2-(Tri-n-butvlstaimvl)pvra2iiie 

n-Butyllithium (30.0ml, 1.6M inhexanes, 48.0mmol) was added dropwise 
to a cooled (-40*C) solution of diisopropylamine (7nil, SO.lmmol) in 
5 tetrahydrofuran (30ml), so as to maintain flie ten^erature below -SO^C. 
Once addition was complete, the solution was allowed to warm to room 
temperature for 2 minutes, then re-cooled to -70*C. Tri-n-butyltin hydride 
(12ml, 45.8mmol) was added dropwise over 10 minutes, and once 
addition was complete, the reaction was stirred at -60*0 for 2 hours. A 

10 solution of 2-chloropyrazine (5.0g, 43.7mmol) in tetrahydrofuran (5ml) 
was added, and the reaction allowed to warm to room temperature. 
Aqueous ammonium chloride solution was added to quench the reaction, 
followed by dilution with ethyl acetate. The resulting suspension was 
filtered through Celite®, and the filtrate separated. The organic phase was 

15 washed wifli brine, dried (MgS04), and evaporated imder reduced 
pressure. The residual oil was purified by column chromatography on 
silica gel using an elution gradient of pentanerelhyl acetate (100:0 to 
90:10) to afford the tide compound, (800mg, 5%) as a yellow oil. 
8 (CDCI3) : 0.88 (3H, t), 1.18 (6H, m), 1.22-1.40 (6H, m), 1.58 (6H, 

20 m), 8.38 (IH, d), 8.55 (IH, d), 8.70 (IH, s). 

Preparation 152 

2-Chloro-5-(tri-n-butvlstannyl)pvrimidine 

rt-Butyllithium (31.0ml, 1.6M in hexanes, 49.0nmiol) was added dropwise 
25 to a cooled (-78''C) solution of diisopropylamine (6.9ml, 49.0mmol) in 
tetrahydrofiiran (35ml), and the resulting solution stirred for 30 minutes. 
Tri-n-butyltin hydride (13.4ml, 49.0mmol) was then added, and the 
reaction stirred for 2 hours at -78*C. A solution of 5-bromo-2- 
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chloropyrimidme (J. Chem. Soc. Chem. Comm. 1996; 2719), (8.0g, 
41.0mmol) in letrahydroftiran (10ml) was added, and the reaction allowed 
to warm to room temperature, and stirred for 14 hours. The reaction 
mixture was concentrated under reduced pressure, and the residue 
5 triturated willi a solution of ethyl acetateihexane (50:50). The resulting 
suspension was filtered through silica gel and the filtrate concentrated 
under reduced pressure. The crude product was purified by column 
chromatography on silica gel using an elution gradient of pentane:efliyl 
acetate (100:0 to 95:5) to afford the title conq)ound, (l.lg, 5.5%) as a 
10 yellow oil. 

6 (CDCI3) : 0.89 (9H, m), 1,15 (6H. m), 1.34 (6H, m), 1.52 (6H, m), 
8.56 (2H; s). 

LRMS : m/z 402, 404 (M+ 1)+ 

15 Preparation 153 

5-(Tri-«-butvlstannvl)-2rpyrimidinylamine 

A solution of the title compound from preparation 152 (435mg, 
1.08mmol) in saturated methanolic ammonia (10ml) was heated at 50°C 
for 48 hours in a sealed vessel. The reaction was concentrated under 

20 reduced pressure, re-suspended in dichloromethane and the resulting 
precipitate filtered off, and the filtrate concentrated under reduced 
pressure. The crude product was purified by column chromatography on 
silica gel using pentanerethyl acetate (97:3) as eluant to afford the titie 
compound, (182mg, 44%) as a yellow solid. 

25 5 (CDCI3) : 0.80-1.72 (27H, m), 5.04 (2H, s), 8.24 (2H, m). 
LRMS : m/z 386 (M+ 1)* 
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Preparation 154 

6-('Trimethvlstaimvl)iinidazori,2-a1pvricime 

A solution of 6-bromo-imidazo[l,2-a]pyridine (Chem. Pharm. Bull. 39; 6; 
1991; 1556) (500mg, 2.55mmol) and hexamethylditin (919mg, 2.81mmol) 

5 in dioxan (8ml) was de-gassed and placed under an atmosphere of 
nitrogen. Tetrakis(triphenylphosphine)palladium (0) (147mg, O.lSmmol) 
was added, and the reaction heated under reflux for 5 hours. The cooled 
mixture was partitioned between 10% aqueous potassium fluoride solution 
and ethyl acetate and the layers separated. The organic phase was dried 

10 (MgS04) and evaporated under reduced pressure. The crude product was 
purified by colunm chromatography on silica gel using 
dichloromethanermethanol (90:10) as eluant to afford the title compound, 
(620mg, 87%) as an oil. 

5 (CDCI3) : 0.32 (9H, s), 7.18 (IH, d). 7.48-7.62 (3H, m), 8.07 (IH, s). 
15 LRMS : m/z281 (M-»-l)+ 

Preparation 155 

l-Ethvl-4-(tri-n-butvlstannyl)pvrazole 

f-Butyllithium (14.0ml, 1.7M in pentane, 23.8mmol) was added dropwise 
20 to a cooled (-78*'C) solution of the title compound of preparation 145 
(2.0g, 11.4mmol) in tetrahydrofuran (30ml) and diethyl ether (30ml), 
under a nitrogen atmosphere. The solution was stirred for 90 minutes, 
then tri-n-butyltin chloride (3.7ml, 13.7rQmol) was added, and the reaction 
allowed to warm to room ten:q)eratore, and stirred for 18 hours. The 
25 reaction mixmre was concentrated under reduced pressure and the residue 
partitioned between water and dichloromethane. The layers were 
separated, and the organic phase dried (MgSOJ and evaporated under 
reduced pressure. The crude product was purified by column 
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chromatography on silica gel using an elution gradient of pentaneiethyl 
acetate (100:0 to 90:10) to afford the title compound (L7g, 39%). 
5 (CDCI3) : 0,88 (9H, t), 0.99 (6H, t), 1.32 (6H, m), 1.50 (9H, m), 4.19 
(2H, q), 7.24 (IH, s), 7.41 (IH, s). 
5 LRMS : m/z 387 (M+2)-' 

Preparation 156 

4-r2-Ethoxy-5"(4-ethylpiperazin-l-ylsulphonyl)pyridin-3-ylcarboxaiQidol- 
3-metfaoxycarbonyl-2"metfayl-pyrazole-5-carboxamide 

10 The title compound of preparation 52 (9.0g, 45.0mmol) was added to a 
suspension of the title compound of preparation 69 (19.9g, 50.0mmol) in 
dichloromethane (200ml), and the mixture cooled in an ice-bath. 
Triethylamine (21ml, ISO.Ommol) was added dropwise over 30 minutes, 
and once addition was complete, the reaction was stured at room 

15 temperature for 20 hours. The reaction mixture was washed with aqueous 
saturated sodium bicarbonate solution, and water, then dried (Na2S04) and 
evaporated under reduced pressure. The residual solid was triturated with 
ethanol, filtered and dried to afford the title compound (16.0g, 68%). 
S (CDCI3) : 1.01 (3H, t), 1.60 (3H, t), 2.40 (2H, q), 2.52 (4H, m), 3.08 

20 (4H, m), 3.92 (3H, s), 4.08 (3H, s), 4.80 (2H, q), 5.38 (IH, s), 6.67 
(IH, s), 8.65 (IH, d), 8.82 (IH, d), 11.01 (IH, s). 
LRMS: m/z 525 (14+2)-^ 

Preparation 157 

25 5-f2-Ethoxy-5-(4-ethylpiperazm'l--ylsulphonyl)pyridin-3"yn-2-methyl-7- 
oxo-2,6"dihydrO"r4,3-dlpyrimidine-3-carboxylic acid 
A mixture of the title compound from preparation 156 (16.0g, 30.4nunol) 
and potassium bis(trimethylsilyl)amide (25. Og, 125.2mmol) in ethanol 
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(900ml) was heated at llO^C in a sealed vessel for 18 hours. The cooled 
mixture was diluted with sufficient water to obtain a solution, then 
acidified to pH 3 using hydrochloric acid. The resulting precipitate was 
filtered slowly, and dried. The solid was suspended in water (200ml), and 
5 basified to pH 12 using 0.88 ammonia solution. The mixture was heated to 
reflux, then cooled in ice and the resulting precipitate filtered and dried to 
afford the title compound (10. Ig, 68%). 

5 (DMSOd^) : 0.96 (3H, t), 1.35 (3H, t), 2.40 (2H, q), 2.50 (4H, m), 
2.99 (4H. m), 4.30 (3H, s). 4.48 (2H, q), 8.24 (IH. s), 8.63 (IH, s), 

10 12.11 (IH.br, s). 

LRMS:m/z492(M+l)-' 

Preparation 158 

5-r2-Ethoxv-5-(4-edivlpiperazin-l-vlsulphonvl)pvridin-3-vl1-2-methvl-7- 
15 oxo-2,6-dihydro-f4,3-dlpvrmiidine-3-carboxvlic acid chloride 
hydrochloride 

Oxalyl chloride (230jil, 2.6mmol) was added to a suspension of the title 
compound of preparation 157 (500mg, 1.02mmol) and N,N- 
dimethylformamide (20iil) in dichloromethane (40ml) and the reaction 
20 stirred at room temperature for 2Vi hours. The reaction mixture was 
evaporated under reduced pressure, azeotroped with toluene and dried 
under vacuum to afford the title compound, (450mg), as a pale yellow 
solid. 

6 (DMSOdfi) : 1.20 (3H, t), 1.35 (3H, t), 2.94 (2H. m), 3.10 (4H, m), 
25 3.52 (2H. m), 3.82 (2H, m), 4.35 (3H. s), 4.52 (2H, q), 8.38 (IH, s), 

8.78 (IH. s), 11.00 (IH, s). 
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Preparatioii 159 

3-Ammo-5-r2-ethoxv-5-r4- ethvlpipera2m-l-vlsulplionvl)pyridm-3-vn-2- 

methvl-2,6- dihvdro-7H-pvrazolQf4.3-dlpyrimidin-7-one 

A mixture of the tide compound of preparation 123 (55mg, O.llmmol) 

and 10% palladium on charcoal (6mg) in ethanol (5ml), was hydrogenated 

at 50 psi (345 kPa) and room temperature for 4 hours. The mixture was 

filtered through Arbocel®, and die fUtrate evaporated under reduced 

pressure. The crude product was purified by column chromatography on 

silica gel using an elution gradient of dichloromethane:methanol (100:0 to 

90:10) to afford the title compound, (28mg, 55%). 

5 (CDCI3) : 1.02 (3H, t), 1.58 (3H. t). 2.41 (2H, q). 2.57 (4H. m). 3.13 

(4H, m). 3.95 (3H, s). 4.21 (2H, s), 4.75 (2H, q). 8.60 (IH, d). 9.00 

(IH, d), 10.60 (IH, s). 

LRMS : m/z463(M+l)+ 



Synthesis of the Compounds of Formulae lA and IB 
Example 1 

5-[5-(4-Methylpiperazm-l- ylsulphonvn-2-n-propoxvphenyl1-7-oxo-l- 

(pyridm-2-vl) methyl-1.6-dihvdro-lH-pvrazolof4.3-dlpv riTniHinP-^. 

carboxamide 

Thionyl chloride (64pl, 0.87mmol) and chlorosulphonic acid (387jj1, 
5.82mmol) were added to an ice cooled Hask containing the title 
compound of Preparation 26 (235mg, 0.58mmol), and the reaction stirred 
at room temperature for 18 hours. Ice (Ig) was carefully added with 
stuTing. dien N-mefliylpiperazme (2ml. 18.0mmol) followed by sufficient 
edianol to obtain a solution. The mixture was stirred for 3 hours at room 
temperamre and evaporated under reduced pressure. The residue was 
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partitioned between dichlorometfaane (Sml) and saturated sodium 
bicarbonate solution (10ml), and the phases separated. The aqueous layer 
was extracted with dichloromethane (3xlOmI), the combined organic 
solutions dried (Na2S04) and evaporated under reduced pressure. The 

5 residual yellow oil was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethanermethanol (100:0 to 97:3) to 
afford the title compound (160mg, 50%) as a pale yellow solid. 
5 (DMSOd^) : 0.92 (3H, t), 1.72 (2H, m), 2.15 (3H, s), 2.37 (4H, m), 
2.92 (4H, m), 4.14 (2H. t), 5.96 (2H, s). 7.23 (IH. d), 7.31 (IH, m). 

10 7.40 (IH, d). 7.70 (IH, s). 7.79 (2H, m). 7.85 (IH, d), 7.93 (IH. s), 
8.48 (IH, d), 12.55 (IH, s). 
LRMS : m/z567(M+l)+ 

Example 2 

15 5-f5-(4-Methvlpiperazin-l-vlsulphonyl)-2-n-propoxvphenYn-7-oxo-l- 
(pvridin-2-vl)methvl-1.6-dihvdro-lH-pvrazolof4,3-dlpyrimidine-3-N- 
methylcarboxamide 

Thionyl chloride (26fd, 0.36nimol) and chlorosulphonic acid (160pl, 
2.39mmol) were added to an ice cooled flask containing the title 

20 compound of Preparation 33 (lOOmg, 0.24mmol) and the reaction stirred 
at room temperature for 18 hours. Ice (Ig) was carefully added, then N- 
methylpiperazme (3ml, 27.0mmol) followed by enough ethanol to ensure 
solution, and the mixture stirred at room temperamre for 4 hours. The 
reaction mixtiure was concentrated under reduced pressure, the residue 

25 partitioned between dichloromethane (5ml) and saturated sodium 
bicarbonate solution (10ml), and the phases separated. The aqueous layer 
was extracted with dichloromethane (SxlOml), the combined organic 
solutions washed with water (10ml), dried (Na2S04) and evaporated under 
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reduced pressure. The residue was triturated with diethyl ether, to afford 
the title compound (95mg, 68%) as a white solid. 
Found : C, 55.05; H. 5.51; N.. 18.77. C3,H3,NAS;0.50H,O requires C. 
55.00; H. 5.64; N, 19.00%. 
5 5 (CDCI3) : 1.18 (3H. t), 2.04 (2H. m), 2.29 (3H. s). 2.52 (4H, m), 3.12 
(7H, m), 4.30 (2H, t). 6.04 (2H, s), 7.08-7.23 (3H, m), 7.61 (IH. m), 
7.90 (IH. d), 8.10 (IH. m), 8.53 (IH. d), 8.75 (IH. s). 11.00 (IH. s).' 
LRMS :m/z581 (M+l)+ 

3 Examples 3 to 14 

The compounds of the following tabulated examples of the general 
formula; 




were prepared by the reaction of the corresponding pyrazoIo[4.3- 
dlpyrimidinone with N-alkyl piperazine usmg similar methods to those 
described in either Example 1 (method a) or 2 (method b). 
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Exsaaple 




R" 


NR"R" 


Data 


Method 


3 






NH2 


Found : C, 54.96; H, 5.60; N, 
18.49. C27H32N8O5S;0.50H2O 
requires C, 55.00; H, 5.64; N, 
19.00%. 

6 (CDClj) : 1.03 (3H. t), 1.19 
(3H,t), 2.05 (2H. m), 2.42 
(2H, q). 2.55 (4H. m). 3.12 
(4H. m), 4.28 (2H, t), 5.94 
(IH, s), 6.04 (2H, s) 7.19 
(3H, m), 7.63 (IH, m), 7.90 
(IH, d), 7.96 (IH, s), 8.54 
(lH,d), 8.74 (IH.s), 11.10 
(IH.s). 

LRMS:in/z581(M+ir 


a 


4 




CH2CH3 


NHCH3 


Found : C, 55.63; H, 5.64; N, 
18.47. C28H34NgO5S;0.50H2O 
requires C, 55.70; H, 5.84; N, 
18.56%. 

5(CDCl3): 1.04 (3H,t), 1.18 
(3H, t). 2.04 (2H, m). 2.42 
(2H. q), 2.55 (4H,m), 3.12 
(7H, m), 4.29 (2H, t). 6.04 
(2H, s), 7.12 (IH, d). 7.19 
(2H, m), 7.62 (IH, m), 7.90 
(lH,d), 8.10 (IH, m),8.52 
(lH,d), 8.76 (lH,s). 11.01 
(IH, s). 

LRMS : m/z595(M + l)* 


b 



wo 00/24745 



PCT/IB99/01706 



136 



5 




(CHj)jOI 




6(CDCl3) : 1.18 (3H.t), 2.05 
(2H, m), 2.36 (IH, s), 2.57 
(2H,t), 2.63 (4H,m), 3.13 
(4H. m), 3.60 (2H, t). 4.31 
(2H,t). 6.03 (3H,m). 7.14- 
7.30 (3H. m). 7.63 (IH, m). 
7.92 (2H, m), 8.54 (IH, d), 
8.75 (IH.s), 11.05 (IH, s). 
LRMS :in/z597(M+l)-^ 


1 ^ 


6 




(CH2)jOH 


NHCHj 


Found : C, 54.38; H, 5.56; N. 
17.96. CaH34NgO6S;0.50H2O 
requires C, 50.27; H, 5.69; N, 
18.08%. 

5 (CDCy : 1.18 (3H. t), 2.05 
(2H. m), 2.57 (2H, t), 2.64 
(4H, m), 3.13 (7H,m), 3.59 j 
(2H, t), 4.30 (2H, t), 6.03 (2H, 
s). 7.08-7.25 (3H, m), 7.62 
(IH, m), 7.91 (IH. d), 8.07 
(IH, m), 8.54 (IH, d), 8.79 
(IH. s). 

LRMS : m/z611 (M+1)* 


b 


7 




CHj 


NH, 


Found : C, 53.02; H, 5.23; N, 
19.01. C2sH3oN805S;1.5H20 
requires C, 52.60; H, 5.60; N. 
18.87%. 

6 (DMSOd«) : 0.93 (3H, t), 
1.70 (2H,m), 2.14 (3H,s), 
2.36 (4H, m), 2.90 (4H. m), 
4.12 (2H.t), 5.89 (2H,s). 7.40 | 


b 
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(2H. m). 7.72 (2H, m), 7.77 
(IH, s), 7.83 (IH, d), 7.90 
(IH. s), 8.52 (IH, d). 8.60 
(IH, s), 12.51 (IH. s). 
LRMS : m/z567(M+l)* 




8 




CHj 


NHCH3 


Found : C, 55.28; H, 5.56; N, 
18.97. Cj,H32NAS;0.50HjO 
requires C, 55.00; H, 5.64; N, 
19.00%. 

5(CDCl3): 1.18 (3H,t). 2.05 
(2H, m), 2.28 (3H, s), 2.50 
(4H,in),3.10(7H,m), 4.28 
(2H, t), 5.90 (2H, s), 7.23 
(2H, m), 7.87 (2H, m), 8.06 
(IH, m), 8.54 (IH, d), 8.68 
(IH, s). 8.78 (IH, s), 11.01 
(IH, s). 

LRMS :m/z 581 (M+ir 


b 


9 




CH2CH3 


NH2 


Found: C, 55.12; H, 5.48; N, 
19.12. C2,H32N8O5S;0.50H2O 
requires C, 55.00; H, 5.64; N, 
19.00%. 

5 (DMSOdfi) : 0.92 (6H, m), 
1.74 (2H, m), 2.30 (2H, q), 
2.40 (4H, m), 2.90 (4H, m), 
4.12 (2H.t), 5.88 (2H,s), 7.40 
(2H, m), 7.69-7.92 (5H, m), 
8.52 (IH, d), 8.60 (IH, s), 
12.63 (IH, s). 
LRMS : m/z581 (M+1)* 


a 
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|'X5 


J CH2CH3 


iNHCHj 


, Found : C, 54.38; H, 5.59; N. 
18.01. C2jH34N805S;1.5H20 
requires C, 54.09; H, 6.00; N, 
18.02%. 

6(CDCl3): 1.02(3H.t), 1.20 
(3H, t), 2.06 (2H. m), 2.41 
(2H, q), 2.55 (4H.m), 3.10 
(7H, m), 4.30 (2H, t), 5.90 
(2H. s), 7.22 (2H. m), 7.88 
(2H, m), 8.08 (IH, m), 8.56 
(IH. d), 8.70 (IH, s), 8.78 
(IH.s), 11.05 (IH.s). 
LRMS:in/z595(M+l)* 


b 


11 




(CH2)20H 




Found : C. 52.64; H. 5.47; N. 
17.84. C„H3jNAS;H20 
requires C, 52.76; H. 5.58; N, 
18.23%. 

8(CDCl3): 1.20(3H,t), 2.06 
(2H. m), 2.56 (2H. t). 2.60 
(4H,m), 3.10 (4H,m). 3.60 
(2H,t). 4.30 (2H.t), 5.92 (2H. 
s). 6.11 (IH.s), 7.24 (3H,m), 
7.90 (3H, m), 8.56 (IH, d), 
8.68 (IH, s), 8.80 (IH, s). 
LRMS :m/z597(M+ir 


b 


12 




CH2)20H 


NHCH3 


Found : C, 53.56; H. 5.60; N, 
17.44. Cj8H,4N,0,S;H20 
requires C, 55.36; H, 5.66; N. 
17.43%. 

5(CDCl3): 1.20(3H.t), 2.07 
■ . L 


b 
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(2H, m), 2.57 (2H. t). 2.62 
(4H,m), 3.11 (7H,m), 3.59 
(2H, t), 4.32 (2H, t), 5.90 (2H, 
s), 7.22 (2H, m), 7.84 (IH, d), 
7.90 (IH, d), 8.04 (IH. m), 
8.56 (IH, d), 8.70 (IH, s), 
8.78 (lH,s).LRMS:in/z 611 
(M+1)* 




13 




CHj 


NHCHj 


Found : 54.89; H, 5.60; N, 
19.02. C27H32N8OjS;0.50H2O 
requires C, 55.00; H, 5.64; N, 
19.00%. 

8 (CDCI3) : 1.19 (3H. t), 2.06 
(2H, m), 2.29 (3H. s), 2.52 
(4H, m), 3.10 (7H,m), 4.30 
(2H. t), 5.86 (2H, s), 7.20 
(IH. d), 7.31 (2H, d), 7.90 
(IH, d), 8.08 (IH, m), 8.57 
(2H, d), 8.73 (IH, s), 11.05 
(IH. s). 

LRMS : m/z 581 (M+1)* 


a 


14 




CH2CH3 


NHCHj 


Found : C, 55.85; H, 5.91; N, 
18.30. C2jH34NgO5S;0.50H2O 
requires C, 55.70; H, 5.84; N, 
18.56%. 

5 (CDClj) : 1.03 (3H, t), 1.20 
(3H, t), 2.06 (2H, m), 2.42 
(2H, q), 2.56 (4H,m). 3.12 
(7H, m), 4.30 (2H, t), 5.87 
(2H, s). 7.20 (IH.d), 7.31 


a 
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(2H. d). 7.92 (IH, d), 8.09 
(IH, m), 8.57 (2H, d), 8.74 
(IH.s), 11.05 (lH,s). 
LRMS :ni/z595(M4-l)* 



Example 15 

l-(4-BromobeiizvI)-5-r5-r4-me thvlpipera2in.l-ylsulphonvlV2-n- 

propoxyphenvlV7-oxo-1.6-dihvdrn- lH-pvra2Qlo[4, 1.^ ]pvriinidine-3-N. 
metbylcarboxamide 

Thionyl chloride (81pl, l.lmmol) and chlorosulphonic acid (0.44^1, 
6.67mmol) were added to an iceK^ooled flask containing the title 
compound of Preparation 36 (370mg. 0.74mmol) and the reaction stirred 
at room temperature for 18 hours. Ice (Ig) was carefully added with 
stirring, and die resulting precipitate filtered, washed with water and dried 
under suction. N-Melhylpiperazihe (416pl, 3.75mmol) was added to a 
suspension of this product in ethanol (5ml), and the reaction stirred at 
room temperature for an hour. TTie reaction mixmre was evaporated under 
reduced pressure and the residue purified by column chromatography on 
silica gel. using dichloromethane:methanol:0.88 ammonia (95:5:1) as 
eluant. This product was recrystaUised fi-om dichloromethane-hexane to 
afford the title compound (270mg, 55%) as a white solid. 
Found : C, 50.08; H, 4.78; N. 14.45. C„H3,BrNAS;H,0 requires C. 
49.71; H, 5.07; N, 14.49%. 

5 (CDa3) : 1.20 (3H. t), 2.07 (2H, m). 2.30 (3H, s), 2.52 (4H. m). 3.12 
(7H, m), 4.30 (2H. t), 5.81 (2H, s). 7.21 (IH, d). 7.40 (4H, m), 7.90 
(IH, d), 8.06 (IH. m), 8.72 (IH, s). 11.00 (IH. s). 
LRMS : m/z659(M+l)* 
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Example 16 

l-(4-Bromobenzvl)-5-r5-(4-etfavlpiperazm-l-vlsulphonvl)-2-n- / 
propoxyphenvn-7-oxo- 1 ,6-dihvdro-lH-pvrazoIor4.3-d1pyrimidme-3-N- 
methylcarboxamide 

Obtained (63%) from the title compound of Preparation 36 and N- 
ethylpiperazine using the procedure of Example 15. 
5 (CDCI3) : 1.04 (3H, t), 1.20 (3H, t), 2.06 (2H, m), 2.42 (2H, q), 2.56 
(4H, m), 3.12 (7H, m), 4.30 (2H. t), 5.81 (2H, s), 7.20 (IH, d), 7.41 
(4H, m), 7.91 (IH. d). 8.08 (IH. m), 8.72 (IH, s), 11.00 (IH, s). 
LRMS : m/z673(M+l)* 

Example 17 

l-(4-Bromobenzyl)-5-(5-r4-(2-hydroxyetfayl)piperazin-l-ylsulphonyn-2-n- 

propoxyphenyl>-7-oxo-l,6-dihydro-lH-pyrazolor4,3-dlpyrimidiiK-3-N- 

mefliylcarboxamide 

Obtained as fine white crystals after crystallisation from ethanol (70%), 
from die title compound of Preparation 36 and N^2- 
hydroxyethyl)piperazine, using the procedure of Example 15. 
Found : C, 50.15; H, 5.01; N. 13.97. C29H34BrN70<iS requires C, 50.59; 
H, 4.98; N, 14.24%. 

5 (CDCI3) : 1.20 (3H, t), 2.06 (2H, m), 2.26 (IH, s), 2.58 (2H, t), 2.63 
(4H, m), 3.12 (7H, m), 3.60 (2H, m), 4.32 (2H, t), 5.81 (2H, s), 7.22 
(IH, d), 7.40 (4H, m), 7.90 (IH, d), 8.04 (IH, m), 8.75 (IH, s), 11.02 
(IH, s). 

LRMS : m/z 688 (M)+ 
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Example 18 

l-Beiizvl-5-r2-ethoxv-<;-^4- niethvlpipera2iTi-l-vlsulDbony n]-7-nv..-i 
daydro-lH-pvra2olo[4^ ^]pvrimidme-3-carhnirainid^ 
N.N'-Carbonyldiimidazole (80mg, 0.5mmol) was added to a suspension of • 

5 the title compomid of Preparation 72 (250mg, 0.46mmol) in 
tetrahydroforan (15ml). and the reaction heated under reflux and a 
nitrogen atmosphere for 4 hours. The solution was cooled in ice. ammonia 
gas bubbled through for 5 minutes, and then stirred at room temperature 
for 14 hours. The mixtore was filtered, (he precipitate washed with ethyl 

' acetate, and dried under suction to afford the title compound (225mg, 
89%) as a white solid. 

Fomid : C. 55.32; H. 5.26; N. 17.22. C^^N,O5S;0.75H,O requires C. 
55.36; H, 5.44; N, 17.35%. 

8 (DMSOd^ : 1.33 (3H. t). 2.16 (3H. s). 2.39 (4H. m), 2.91 (4H. m), 
4.22 (2H. q). 5.82 (2H, s), 7.37 (6H, m), 7.70 (IH. s), 7.79 (IH. s),' 
7.84 (IH, m), 7.92 (IH, s), 12.66 (IH. s). 
LRMS : m/2 552(M+l)+ 

Example 19 

l-BeD2yl-5-r2-ethoxv-5-(4-methvl pipera2in-l-vl.nlphonvl)]-7-Qxo-1 ,^ 
dihydro-lH-pvrazolor4,3-dlpvrimidine-3-N-methv]r.rhnvo«,4^. 

l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (250mg, 
0.45mmol). was added to a suspension of the title compound of 
Preparation 72 (250mg, 0.45mmol), N-methyhnoipholine (0.11ml. 
l.OmmoI). l-hydroxybenzotriazole hydrate (67mg. 0.50mmol) and 
methylamine hydrochloride (67mg. l.Ommol) in dichloromethane (7ml) 
and the reaction stirred at room temperature for 18 hours. The mixture 
was partitioned between dichloromethane (15ml) and aqueous sodimn 



wo 00/24745 



PCT/IB99/01706 



143 

bicarbonate solution (15ml), the phases separated and the aqueous layer 
extracted with dichloromethane (2xl5ml). The combined organic extracts 
were dried (NajSOJ and evaporated under reduced pressure. The residual 
solid was purified by column chromatography on silica gel, using an 
s elution gradient of dichloromethane:methanol (100:0 to 95:5) to afford the 
title compound (250mg, 98%) as a white solid. 

Found : C, 56.60; H, 5.53; N. 16.84. C27H3iN705S;CH30H requires C, 
57.11; H. 5.60; N, 17.14%. 

5 (CDCI3) :1.67 (3H, t). 2.30 (3H, s), 2.52 (4H, m), 3.12 (7H, m), 4.41 
10 (2H, q), 5.86 (2H, s), 7.20 (IH, d). 7.30 (3H, m), 7.52 (2H, m), 7.90 
(IH, d), 8.08 (IH, m), 8.72 (IH, s), 10.98 (IH, s). 

Example 20 

l-Benzyl-5-f2-ethoxy-5-(4-metbylpipera2in-l-vlsulphonyl)1-7-oxo-1.6- 
15 dihydro-lH-pyrazoIo[4,3-d1pyrimidine-3-N-ethylcarboxamide 

Obtained (77%) from the title compound of Preparation 72 and ediylamine 
hydrochloride, using the procedure described in Exan^le 19. 
Found : C, 57.33; H, 5.73; N, 16.56. C28H33N7O5S requires C, 58.01; H, 
5.74; N, 16.91%. 

20 5 (CDCI3) : 1.37 (3H, t), 1.67 (3H, t). 2.26 (3H, s), 2.49 (4H, m), 3.10 
(4H, m), 3.60 (2H, m), 4.40 (2H, q), 5.85 (2H, s), 7.20 (IH, d), 7.28 
(3H, m), 7.50 (2H, m), 7.88 (IH, d), 8.02 (IH, m), 8.78 (IH, s), 11.05 
(IH. s). 



25 
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Example 21 

l-Beiizvl-5-r2-ethoxv-5-(4-methvlpiperazm-l-vlsulDhonvl)l-7-oxo-1.6- 
dmydro-lH -pvrazoIor4J-dlpYriimdme-3»N,NKiimethylcarboxaimde 
Obtained as a white solid (86%) from the tide compound of Preparation 
72 and dimethylamine hydrochloride, using the procedure of Example 19. 
5 (CDCI3) : 1.66 (3H, t), 2.27 (3H, s), 2.50 (4H, m), 3.10 (4H, m), 3.15 
(3H, s), 3.20 (3H. s), 4.39 (2H, q). 5.82 (2H, s). 7.16 (IH. d), 7.31 (3H. 
m), 7.48 (2H. m). 7.84 (IH, d), 8.82 (IH, s), 11.00 (IH, s). 
LRMS : m/z580(M+l)+ 

Example 22 

l-Benzvl-5 -r5-(4-meflivlpiperazin-l-vlsulphonvl)-2-n-propoxvphenvl]-7- 
oxo-l,6-dih vdro-lH-pvrazolor4.3-d1pvrimidine-3-N-methylcarboxamide 
Triethylamine (140^1, l.Ommol), palladhmi (0) tetrakis(triphenyl)- 
phosphine (40mg, 0,034mmol) and sodhmi formate (68mg, l.Ommol) 
were added to a solution of the title compound of Exanq>le 15 (220mg, 
0.33mmol) in acetonitrile:dimethylsulphoxide (4ml, 1;1), and the reaction 
heated under reflux for 18 hours. The cooled reaction mixture was 
concentrated under reduced pressure, the residue suspended in water 
(10ml) and extracted with dichloromefliane (3xl0ml), the combined 
organic exti:acts dried (Na2S04) and evaporated under reduced pressure. 
The residual yellow solid was purified by column chromatography on 
silica gel, using dichloromethane:methanol:0,88 ammonia (95:5:1) as 
eluant and recrystallised from edianol to afford the title compound (94mg, 
49%) as a white powder. 

Found : C, 57.88; H, 5.78; N, 16.56. C28H33N7O5S requires C, 58.02; H, 
5.74; N, 16.91%. 
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8 (CDCI3) : 1.20 (3H, t), 2.06 (2H, m), 2.29 (3H, s). 2.50 (4H. m), 3.10 
(7H, m), 4.30 (2H, t), 5.86 (2H, s), 7.20 (IH, d), 7.30 (3H, m). 7.50 
(2H, m). 7.90 (IH, d), 8.08 (IH. m), 8.73 (IH, s), 10.98 (IH, s). 
LRMS : iii/z580(M+l)+ 

5 

Example 23 

l-Benzvl-5-f5-(4-ethvlpiperazm-l-ylsulphonvl)-2-ii-propoxvphenvn-7-oxo- 
1.6-dihvdro-lH-pyra2olo[4.3-d1pyriinidme-3-N-melhvlcarboxamide 
Obtained as a white solid (34%) from the title confound of Example 16, 
10 using the procedure of Example 22. 

Found : C, 58.44; H, 6.04; N, 16.14. C29H35N7O5S requires C, 58.67; H. 
5.94; N, 16.51%. 

8 (CDCI3) : 1.03 (3H, t), 1.20 (3H, t), 2.05 (2H, m), 2.42 (2H, q), 2.56 
(4H, m). 3.12 (7H, m), 4.28 (2H, t), 5.86 (2H, s), 7.20 (IH, d), 7.30 
15 (3H, m), 7.52 (2H, m), 7.90 (IH, d), 8.07 (IH, m), 8.72 (IH, s), 10.98 
(IH, s). 

Example 24 

l-Bepzvl-5-{5-f4-(2-hvdroxvethyl)piperazin-l-vlsulphonyl1-2-n- 
20 propoxyphenyU-7-oxo-l,6-dihydro-lH-pyra2olof4,3-dlpyriniidine-3-N- 
mefliylcarboxamide 

Obtained as a white powder (55%) from the title compound of Example 
17, using the procedure of Example 22. 

Found : C, 57.01; H, 5.85; N, 15.79. C29H35N7O6S requires C, 57.13; H, 
25 5.79; N, 16.08%. 

6 (CDCI3) : 1.20 (3H, t), 2.06 (2H, m), 2.26 (IH, s), 2.58 (2H, t), 2.63 
(4H, m), 3.12 (7H, m), 3.59 (2H, m), 4.30 (2H, t), 5.86 (2H, s), 7.20 
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(IH, d), 7.30 (3H, m), 7.50 (2H, m), 7.90 (IH, d), 8.05 (IH, m), 8.75 
(IH, s), 11.00 (lH,s). 
LRMS : m/z611 (M+2r 

Example 25 

5-r5-(4-Metfavlpiperazm-l-vIsulphonvl)-2-D-propoxvphenvn-7-oxo-2,6- 
dihydro-2H-pyrazolof4,3-d1pvrimidme-3-carboxamide hydrochloride 
Thionyl chloride (Iml, 13.7iimiol) was added to an ice-cooled solution of 
the title conq)ound of Preparation 32 (490mg, 1.56iDmol) in 
chlorosulphonic acid (2ml, 30.0mmol), and die reaction stirred at room 
temperature for 18 hours. The reaction mixture was poured carefully onto 
ice (lOg), and the resulting precipitate filtered, washed with water and 
dried under suction to give a beige solid (360mg). N-Methylpiperazine 
(180ml, 1.65mmol) was added to a suspension of diis solid in ethanol 
(20ml) and the reaction stirred at room temperature for 18 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 
suspended in water (10ml), and acidified to pH 6 with 2N hydrochloric 
acid. The resulting precipitate was filtered, washed with water and diethyl 
ether and dried at 60**C to afford the title compound (305mg, 44%) as an 
off-white powder. 

5 (DMSOdfi) : 0.94 (3H, t), 1.73 (2H, m). 2.23-3.10 (IIH, m), 4.14 (2H. 
t), 7.40 (IH, d), 7.59 (IH, s), 7.85 (2H, m), 7.96 (IH, s), 12.37 (IH, s), 
14.90 (IH, s). 
LRMS : myz476(M+l)+ 
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Example 26 

2-Methyl-5-[5>(4-methylpiperaziD-l-ylsulphonyl)'2-D-propoxyphenyl]-7 
oxo-2,6'dihydrO'2H-pyra2oloK3-d1pyrimidme-3-carboxam 
Thionyl chloride (500pl, 6.8Smmol) was added to an ice*cooled solution 
5 of the tide compound of Preparation 60 (125mg, OJTmmol) in 
chlorosulphonic acid (LOml, IS.Ommol) and the reaction stirred at room 
temperature for 18 hours. The reaction mixture was poured carefully onto 
ice (5g), and the aqueous solution extracted with dichloromethane 
(3xl5ml). The combined organic extracts were dried (MgS04) and 

10 evaporated under reduced pressure, and the residue triturated with water 
and diethyl ether, to give a white solid (90mg). N-Methyl piperazine 
(40pl, 0.36nunol) was added to a suspension of this product in ethanol 
(5ml) and the reaction stirred at room temperature for 18 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 

15 dissolved in dichloromethane (25ml), washed with water (2xl0ml), dried 
(MgS04) and evaporated under reduced pressure to aiford the tide 
compound (82mg, 50%) as a white solid. 

Found : C, 50.50; H, 5.64; N, 18.32. C22H29N705S;H20 requires C, 
50,66; H,5.99; N, 18.79%. 
20 6 (DMSOd^) : 0.92 (3H, t), 1.70 (2H, m), 2.15 (3H, s), 2.36 (4H, m), 
2.85 (3H, d). 2.92 (4H, m), 4.11 (2H, t), 4.36 (3H, s), 7.38 (IH, d), 
7.82 (IH, d), 7.92 (IH, s), 8.28 (IH, m), 12.18 (IH, s). 
LRMS : m/z 504 (M+1)^ 



25 
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Example 27 

l-Metfavl-S-r5-(4-metfavlpiperazm-l-ylsulphonvI)-2-ii-propoxyphenvll-7- 

oxo-l,6-dihydro-lH-pyrazolor4.3-dlpyrimidme-3-carboxainide 

hydrochloride 

Obtained as a white solid (80%) from the title compoimd of Preparatioii 
61 and N-methylpiperazine using the procedm-e of Example 25. 
Found : C, 48.58; H, 5.35; N, 18.59. C22H29N705S;HC1 requires C, 
47.95; H, 5.31; N, 18.64%. 

5 (DMSOd«) : 0.94 (3H, t). 1.73 (2H. m), 2.16 (3H. s). 2.39 (4H, m). 
2.90 (4H, m), 4.12 (2H, t), 4.28 (3H. s), 7.40 (IH, d), 7.65 (IH, s). 7.72 
(IH, s), 7.84 (IH, d), 7.90 (IH, s), 12.54 (IH, s). 
LRMS : m/z490(M+ir 

Example 28 

5-r5-(4-Ethylpiperazin-l-ylsulphonvl)-2-n-propoxyphenvll-l-methvl-7-oxo- 

l,6-dihydro-lH-pyrazolof4,3-d1pyrimidine-3-carboxamide 

Obtained as a white solid (82%) from the title compound of Preparation 

61 and N-ethylpiperazine using the procedure of Example 26. 

Found : C, 50.05; H, 5.89; N, 18.12. C22H29N7O5S;1.20H2O requires C, 

50.31; H, 6.03; N. 18.67%. 

8 (CDCI3) : 1.03 (3H, t), 1.20 (3H, t). 2.07 (2H, m). 2.41 (2H, q), 2.55 
(4H, m), 3.10 (4H, m), 4.30 (2H, t). 4.40 (3H, s), 5.84 (IH. s), 7.21 
(IH, d), 7.90 (2H, m), 8.70 (IH, s), 11.00 (IH, s). 
LRMS : m/z504(M+l)* 
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Example 29 

l-Cvclobutvlmethvl-5-r5-(4-methylpiperaziD-l-vlsulphonyl)-2-n- 

propoxvphenvl1-7-oxo4.6-dihydro-lH-pyi^olor4.3-d1pyrmiidine-3-N- 

metfaylcarboxamide 

Obtained as a white solid (89%) from die tide compound of Preparation 
37 and N-mediylpiperazine, using die procedure of Example 15. 
Found : C, 55.60; H, 6.29; N, 17.37. C26H35N7O5S requires C, 56.00; H. 
6.33; N, 17.58%. 

6 (CDCI3) : 1.18 (3H, t), 1.86 (4H. m), 1.95-2.06 (4H. m), 2.25 (3H, s), 
2.49 (4H, m), 3.00 (IH, m), 3.08 (7H, m), 4.28 (2H, t), 4.70 (2H, d), 
7.18 (IH, d), 7.85 (IH, d), 8.04 (IH. m). 8.72 (IH. s), 10.95 (IH, s). 
LRMS : m/z 559 (M+2)* 

Example 30 

5-[5.(4-Mediylpiperazin-l-ylsulphonyl)-2-n-propoxyplienyn-l-r2-(4- 

morpholinyl)eflivn-7-oxo-1.6-dihydro-lH-pyrazolor4,3-d1pyrimidine-3-N- 

methylcarboxamide 

Obtained (15%) from the tide compound of Preparation 31 and N- 
methylpiperazine using die procedure of Example 1. 
8 (CDCI3) : 1.20 (3H. t), 2.08 (2H, m), 2.30 (3H, s), 2.54 (8H, m), 2.96 
(2H, t), 3.11 (4H, m), 3.60 (4H, m), 4.32 (2H, t), 4.83 (2H, t), 5.93 
(IH, s), 7.21 (IH, d), 7.90 (IH, d), 7.98 (IH, s), 8.73 (IH, s). 11.03 
(IH, s). 

LRMS : m/z589(M+l)+ 
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Example 31 

5-[5-(4-Ethvlpipera2m-l- vlsulphoDvI)-2-(ii-propoxv)DvridiD-3-vn-7-oxo-2- 

(pyridm-2-vl)melfavl-2.6- dmydrQ-2H-PYrazolor43-d]pyrimidine-3- 
carboxamide 

and 

Example 32 

5-[5-(4-Etfavlpiperazm-l-vl sulphonvlV2-(n-propoxv^DY ri dm-3-vI1-7-oxo-l- 

(pyridm-2-vl)methvl-1.6Kim vdro-lH-pvra2olor4.3-dlpy rimidinft-^- 

carboxamide 

A mixture of the title compound of Preparation 73 (380mg, 0.65mmol) 
and potassium bis(trimethylsilyl)amide (518mg, 2.60mmol) in ethanol 
(20ml) was healed at lOO'C in a sealed vessel for 18 hours. The cooled 
reaction mixture was concentrated under reduced pressure, the residue 
dissolved in water (7ml), neutralised with 50% aqueous citric acid and the 
aqueous solution extracted with dichloromethane (3x30ml). The combined 
organic extracts were dried (MgSOJ, and evaporated under reduced 
pressure. The residual brown foam was purified by column 
chromatography on silica gel, using an elution gradient of 
dichloromethanermethanol (98:2 to 95:5), and azeotroped with 
dichloromethane and diethyl ether, to afford the title compound of 
Example 31 (8mg, 2%) as a white solid: 

5 (CDCI3) : 1.04 (3H, t), 1.60 (3H, t). 2.42 (2H, q), 2.58 (4H, m), 3.15 
(4H. m). 4.79 (2H, q), 5.77 (IH. s), 6.30 (2H, s), 7.11 (IH, d), 7.19 
(IH, m), 7.62 (IH. m), 8.15 (IH. s). 8.54 (IH, d). 8.70 (IH. s), 8.88 
(IH, s), 10.81 (IH, s); 
LRMS:m/z568(M+l)+; 
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and the title compound of Example 32 (200mg, 54%) as a white solid. 
Found : C, 52.53; H, 5.08; N, 21.83. C25H29N9O5S requires C, 52.90; H, 
5.15; N, 22.21%. 

5 (CDCI3) : 1.05 (3H, t). 1.59 (3H, t), 2.42 (2H, q), 2.57 (4H, m), 3.15 
5 (4H, m), 4.79 (2H, q), 5.86 (IH, s), 6.06 (2H. s), 7.19 (2H,_m), 7.64 
(IH, m), 7.79 (IH, s), 8.54 (IH, d), 8.71 (IH, s), 8.98 (IH. s). 11.02 
(IH, s). 

LRMS :ni/z568(M+ir 
10 Example 33 

5-fS-(4-Ethvlpiperazin-l-vlsulphonyl)-2-(2-metfaoxyethoxy)pyridin-3-yn-7- 

oxo-l-(pyridin-2-vl)mefliyl-l,6-dihydro-lH-pyrazolor4.3-d1pyrimidine-3- 

carboxamide 

A mixture of 2-methoxyethanol (10ml) and potassium 
15 bis(trimethylsilyl)amide (175.7mg, 0.88mmol) was heated at 90°C for an 
hour, then cooled. The tide compound of Example 32 (lOOmg, 0.17mmol) 
was added and the reaction heated at 110°C for 18 hours. The cooled 
reaction mixture was concentrated under reduced pressure, the residue 
dissolved in water (5ml) and neutralised with 20% aqueous citric acid. 
20 The aqueous solution was extracted with dichloromelfaane (3xl0ml), the 
combined organic extracts dried (MgS04) and evaporated under reduced 
pressure. The residual brown oil was purified by column chromatography 
on silica gel, using an elution gradient of dichloromethaneimetbanol (98:2 
to 95:5) and azeotroped with dichloromediane and diethyl ether, to afford 
25 the title compoimd (94mg, 90%) as a white solid. 

Found : C, 51.73; H, 5.22; N. 20.49. CafiHjiNAS requires C, 52.25; H, 
5.23; N, 21.09%. 
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6 (CDCI3) : 1.04 (3H, t), 2.43 (2H. q), 2.57 (4H, m), 3.16 (4H, m), 3.58 
(3H, s). 3.87 (2H, t), 4.81 (2H, t), 5.85 (IH. s), 6.08 (2H, s), 7.18 (2H, 
m), 7.64 (IH, m). 7.80 (IH, s), 8.55 (IH, d), 8.70 (IH, s), 8.89 (IH, s), 
11.28 (IH, s). 
LRMS : m/z 598 (M+l)+ 

Example 34 

5-r5-(4-EthvlpiperaziD-l-ylsiilphoDvl)-2-(2-metiioxvetfaoxv)pvridin-3-vl1-7- 

ox(>2-(pvri<iin-2-vl)methyl-2.6Klihvdro-lH-pvrazolor4,3-d1pvrimidine-3- 
N-metfaylcarboxamide 

Obtained as a beige solid (38%) from the title compomid of Preparation 

74, using a similar procedure to that described in Example 31 . 

Found : C, 53.25; H, 5.47; N. 21.21. Ca^HaiNAS requires C, 53.69; H, 
5.37; N, 21.67%. 

8 (CDCI3) : 1.05 (3H. t). 1.59 (3H, t), 2.42 (2H. q). 2.57 (4H, m), 3.05 
(3H. d). 3.15 (4H. m), 4.79 (2H, q), 6.34 (2H, s). 7.10 (IH, d), 7.18 
(IH, m), 7.62 (IH, m), 8.28 (IH, m), 8.54 (IH, d), 8.70 (IH, s), 8.92 
(IH, s), 10.75 (IH, s). 
LRMS : m/z582(M+l)-' 

Example 35 

5-r2-Etfaoxy-5-(4-ethylpiperazin-l-vlsulphonvl)pvridin-3-vn-7-oxo-2- 

methyl-2,6-dihvdro-2H-pyrazolor4.3-d1pyrimidine-3-N- 

methylcarboxamide 

Obtamed as a white solid (57%), from the title compound of Preparation 

75, using a similar procedure to that described in Example 31. 

Found : C, 49.69; H, 5.54; N, 21.85. QiHjgNAS requires C, 49.99; H. 
5.59; N, 22.20%. 
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8 (CDCI3) : 1.05 (3H, t), 1.59 <3H, t), 2.42 (2H. q), 2.57 (4H, m). 3.09 
(3H, d), 3.15 (4H, m), 4.54 (3H, s), 4.79 (2H, q), 8.21 (IH, m), 8.70 
(IH, s), 8.90 (IH, s), 10.75 (IH, s). 
LRMS :m/z505(M+l)+ 

Example 36 

S.[5-(4-Ethvlpiperazm-l-vlsulphonvl)-2-(2-methoxvethoxv)pyridin-3-vn-7- 

oxo-2-metfavl-2,6-dihvdr<>2H-pyrazolof4,3-d1pyriniidme-3-N- 

metfaylcarboxamide 

Obtained as a white solid (73%), from the title compomid of Example 35, 
using the procedwe of Example 33. 

Found C, 48.53; H, 5.76; N, 20.51. C22H3oN806S;0.5H20 requires C, 
48.61; H, 5.75; N, 20.61%. 

5 (CDCI3) : 1.04 (3H, t), 2.43 (2H, q), 2.57 (4H, m), 3.08 (3H, d), 3.16 
(4H, m), 3.59 (3H, s). 3.87 (2H, t), 4.53 (3H, s), 4.80 (2H, t), 8.22 (IH. 
m), 8.68 (IH, s), 8.81 (IH, s), 11.00 (IH. s). 

LRMS : m/z535 (M+l)+ 

Example 37 

5-(5-(4-Etfaylpiperazin-l-ylsulphonyl)-2-f(pyridin-2-yl)metfaoxylpyridin-3- 
yl] ] -7-oxo-2-methyl-2 .6-dihydro-2H-pyrazolof4.3-d1pyrimidine-3-N- 
methylcarboxamide 

Obtained as a white solid (33%) from the title compound of Example 35 
and 2-(hydroxymethyl)pyridine using the procedure of Example 33. 

6 (CDClj) : 1.04 (3H. t), 2.42 (2H, q), 2.57 (4H. m), 3.09 (3H, d), 3.15 
(4H, m), 4.56 (3H, s), 5.98 (2H, s). 7.37 (2H, m), 7.79 (IH, m), 8.30 
(IH, m), 8.66 (2H. m), 8.87 (IH, d), 13.68 (IH. s). 

LRMS : 568 (M+1)-*- 
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Example 38 

5-r5-(4-Ethylpiperaziji-l-ylsulplK)nvl)-2-n-propoxyphenyl1-3-(pyri(lin-2- 
yl)- 1 . 6-dihydro- lH-7H-pyrazolof4.3-d1pyriinidm-7-one 
5 A mixture of the tide compound of Pr^aration 88 (120mg, 0.35mmol), 
chlorosulphonic acid (230jil, 3.5mmol) and thionyl chloride (38|j1, 
0.52mmol) was stirred at room temperature for 18 hours. The mixture 
was cooled in an ice-bath, ice (Ig) added, followed by N-ethylpq)erazine 
(2ml) and ethanol (1ml) and die reaction stirred at room tenq)erature for 5 

10 hours. The mixtore was partitioned between dichloromethane (10ml) and 
sodium bicarbonate solution (5ml), and the phases separated. The aqueous 
layor was extracted with dichloromethane (3xlOml), the combined organic 
solutions washed with brine (20ml), dried (Na2S04) and evaporated under 
reduced pressure. The residue was purified by column chromatography on 

IS silica gel, using an elution gradient of dichloromethane:methanol (100:0 to 
98:2) to afford the tide compound, (120mg, 66%) as a pale pink solid. 
Found : C, 56.58; H, 5.63; N, 18.25. C25H29N7O4S;0.5H2O requires C, 
56.38; H, 5.68;N, 18.41%. 

5 (CDClj) : 1.05 (3H, t), 1.21 (3H, t), 2.15 (2H, m), 2.62 (2H, q), 2.78 
20 (4H, m), 3.28 (4H, m), 4.35 (2H, t), 7.15 (IH, m), 7.23 (IH, d), 7.58 
(IH, m), 7.94 (IH, d), 8.29 (IH. d), 8.52 (IH, s), 8.77 (IH, s), 10.89 
(IH, s), 13.82 (IH, s). 
LRMS : m/z524(M+l)* 

25 
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Example 39 

5-f5-r4-Ethvlpiperazm-l-vlsulphonvl)-2-n-propoxvphenvn-3 -(pvridiii-3- 

Yl )-l,6-dihvdro-lH-7H-Pvrazolor4.3-dlpvrimidin-7-one 

A mixture of the tide compound of Preparation 89 (150mg, 0.43nmiol) 

5 chlorosulphonic acid (230^1, 3.46nmiol) and tiiionyl chloride (40^1, 
0.52mmol) was stirred at room temperature for 18 hours. Ice (5g) was 
added, followed by N-ethylpiperazine (3ml) and ethanol (1ml) and the 
reaction stuxed for a further 4 hours. The mixture was partitioned between 
water (10ml) and dichloromethane (10ml), the layers separated and the 

10 aqueous phase extracted with dichloromethane (3xl0ml). The combined 
organic solutions were dried (Na2S04) and evaporated under reduced 
pressure, and the residue triturated with ethanol to afford the tide 
compound (106mg, 47%) as a pale yellow solid. 

6 (CDCI3) : 0.82 (3H, t), 0.97 (3H, t), 1.82 (2H, m), 2.23 (2H, q), 2.38 
15 (4H. m), 2.96 (4H, m), 4.06 (2H. t), 7.02 (IH, d), 7.19 (IH, m), 7.68 
(IH, d), 8.40 (IH, d), 8.50 (2H, m), 9.38 (IH, s). 
LRMS : m/z524 (M+1)* 

Example 40 

20 5-r5-(4-Edivlpiperazin-l-vlsulphonvl)-2-n-propoxvpheny n-3-(pvridin-2- 
vn-2-(pvridin-2-vl)methvl-2.6-dihvdro-7H-pyrazolor4,3-d1p vrmiidin-7-one 
Obtained as a white solid (25%) from the tide compound of Preparation 
91 using a similar procedure to that described in Example 38. 
Found : C, 59.63; H, 5.65; N, 17.69. C3,H34N8O4S;0.5H2O requires C, 

25 59.70; H, 5.66; N, 17.96%. 

5 (CDCI3) : 1.02 (3H, t), 1.20 (3H, t), 2.04 (2H, m), 2.41 (2H, q), 2.56 
(4H. m), 3.15 (4H, m), 4.29 (2H, t), 6.14 (2H, s). 7.05 (IH, d), 7.18 
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(2H, m), 7.28 (IH, m), 7.60 (IH, m), 7.84 (2H, m), 8.56 (IH, d), 8.68 
(IH, d), 8.79 (IH. d), 8.98 (IH, s), 11.01 (IH, s). 
LRMS :ni/z615(M+l)+ 

5 Example 41 

5-r5-(4-Ethvlpiperazm-l-ylsulphonvl)-2-n-propoxvphenvn-3-(pyridm-3- 
vlV2-(pvridin-2-vi)metfayl-2.6-dihvdro-7H-pvrazolor4,3-dlpvrimidm-^^^ 
Obtained as a solid (50%) from the title compound of Preparation 92, 
using a similar procedm-e to thiat described in Example 38. 
10 Found : C, 60.23; H, 5.57; N, 18.11. C31H34N8O4S requires C, 60.57; H, 
5.57; N, 18.23%. 

5 (CDCI3) : 1.03 (3H, t), 1.20 (3H, t), 2.05 (2H, m), 2.42 (2H, q), 2.59 
(4H, m), 3.18 (4H, m), 4.28 (2H, t), 6.05 (2H, s), 7.19 (3H, m), 7.38 
(IH, m), 7.63 (IH, m). 7.89 (IH, d), 8.60 (2H, m), 8.71 (IH. d), 8.92 
15 (IH, s), 9.59 (IH. s), 11.01 (IH, s). 

Example 42 

5-r5-(4-Ethvlpiperazin-l-vlsulpIionvl)-2-(n-propoxv)pyridin-3-yll-3- 
(pvridin-3-yl)-2-(pyrimidin-2-yl)methyl-2,6-dihydro-7H-pvrazolor4.3- 

20 d1pvrimidin-7-one 

A raixtore of the title compound of Preparation 93 (200mg, 0.40mniol) 
and sodium hydride (17mg, 60%, 0.43mmol) m dimefliylformamide (5ml) 
was stirred at room temperature for 2 hours. The title compound of 
Preparation 95 (55mg, 0.43mmol) was added and the reaction stirred at 

25 room temperamre for 18 hours, then evaporated under reduced pressure. 
The residue was purified by column chromatography on silica gel, using 
an elution gradient of dichloromethaneimedianol (97:3 to 85:15) to afford 
the title compound, (56mg, 23%). 
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Found : C, 54.99; H, 5.00; N, 21.96. C2sH3oNio04S;0.25CH2Cl2 requires 
C, 54.38; H, 4.93; N, 22.45%. 

5 (DMSO(U) : 0.95 (3H, t), 1.37 (3H, t), 2.34 (2H. q), 2.44 (4H, m), 
3.00 (4H, m), 4.55 (2H, q). 6.12 (2H, s), 7.50 (2H, m), 8.38 (IH, s), 
8.56 (2H, m), 8.68 (IH, s), 8.78 (2H. m), 9.42 (IH, s), 12.62 (IH. s). 
LRMS rin/z 603 (M+l^ 

Example 43 

5-r2-Ethoxy-5-(4-ethvlpiperazm-l-vlsulphoDvl)pvridm- 3-vl1-3-(4-metfaoxy- 
pheDvn-2-methvI-2.6-dihvdro-7H-PvrazoIo r4.3-d1pvrimidiD-7-one 
Triethylamine (24ml, O.nmmol), tri(o-tolyl)phosphine (7mg, 0.02mmol), 
the title compound of Preparation 101 (48mg, 0.09mmol) and finally 
tris(dibenzylideneacetone)dipalladium(0) (lOmg. O.Olmmol) were added to 
a solution of (4-medioxyphenyl)tri-n-butyltin (Tetrahedron, 1993; 49(25); 
5461) (181mg, 0.45mmol) in acetonitrile (5ml) and the reaction heated 
under reflux for 18 hours. The cooled mixture was evaporated under 
reduced pressure and the residue purified twice by column 
chromatography on silica gel, using an elution gradient of methanolxthyl 
acetate (5:95 to 10:90). This product was triturated with diethyl ether to 
afford the title compound (22mg, 43%) as a pale yeUow solid. 

6 (CDCI3) : 1.02 (3H. t), 1.60 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 3.12 
(4H, m), 3.92 (3H, s), 4.19 (3H. s), 4.77 (2H, q), 7.08 (2H, d). 7.60 
(2H, d), 8.62 (IH, s), 8.98 (IH, s), 10.70 (IH. s). 

LRMS : m/z554(M+l)* 
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Example 44 

5-r2-Ethoxv-5-(4-etfavlpiperazin-l-vlsulphop vnDvridin-3-vl1-2-metfayl-3-(4- 
trifluorometfaoxvphenvl)-2,6-dibvdro-7H-pvr a2olor4.3-d1pvriimdm-7-one 
Sodium nitrite (38mg, O.SSmmol) was added to a cooled (-lO'^C) solution 
of the title compound of preparation 138 (120mg, 0.27mmol) in acetic 
acid (4ml) and concentrated hydrochloric acid (4nil), and the solution 
stirred at 0"C for 90 minutes. The solution was re-cooled to -SCC, liquid 
sulphur dioxide (4ml) added, followed by a solution of copper (II) chloride 
(108mg, 0.80nmiol) in water (5 drops). The reaction mixture was stured 
at 0*C for 30 minutes and at room temperature for an additional 90 
minutes. The mixture was then diluted with dichloromethane, and the 
phases separated. The aqueous phase was extracted with dichloromethane, 
the combined organic solutions dried (MgSOJ, and evaporated under 
reduced pressure. The residue was azeotroped with toluene to give a 
yellow solid. A solution of this mtermediate sulphonyl chloride in 
dichloromethane was cooled in ice. Triediylamine (120jd, 0.86mmol) and 
N-ethylpiperazine (TOpl, 0.54mmol) were added and the reaction stirred at 
room temperature for 20 hours. The reaction was washed with saturated 
aqueous sodium bicarbonate solution, and brine, then dried (MgS04) and 
concentrated under reduced pressure. The crude product was purified by 
column chromatography on sUica gel using dichloromethane:methanol 
(95:5) as eluant to afford the titie compound, (84mg, 51%) as a white 
solid. 

8 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.20 (2H, q), 2.54 (4H, m). 3.12 
(4H, m), 4.20 (3H, s), 4.78 (2H. q), 7.41 (2H, d), 7.75 (2H, d), 8.62 
(IH, s), 8.96 (IH, s), 10.71 (IH. s). 
LRMS : m/z608(M+l)^ 
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Examples 45 to 53 



The following compounds of the general structure: 



O 




R16 

5 

were prepared from the corresponding amino conq)ounds, following a 
similar procedure to that described in exan^le 44. 



Ex 








Data 


45 


CH2CH3 


0 

F 


CH2CH3 


5 (CDCI3) : 1.02 (3H, t), 1.59 
(3H, t), 2.40 (2H, q), 2.55 (4H, 
m), 3.12 (4H, m), 4.20 (3H, s), 
4.78 (2H, q), 7.27 (2H, m), 7.64 
(2H, m), 8.62 (IH, d), 8.97 (IH, 
d), 10.71 (IH. s). 
LRMS : m/z542(M+ir 


46 


CH2CH3 


6.. 


CH3 


5 (CDCI3) : 1.35 (3H, t), 2.14 
(3H, s), 2.37 (4H, m), 2.96 (4H, 
m), 4.17 (3H, s), 4.50 (2H, q), 
7.59 (2H, m), 7.74 (IH, d). 7.86 
(IH, s), 8.20 (IH, d). 8.62 (IH, 
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d), 12.05 (IH, s). 

LRMS : m/z 544, 546 (M+1)^ 


47 


CH2CH3 




CH2CH3 


5 (CDCI3) : 1.02 (3H, t), 1.59 
(3H, t), 2.40 (2H, q), 2.56 (4H, 
m), 3.14 (4H. m), 4.22 (3H, s), 
4.78 (2H, q), 7.42-7.58 (2H, m), 
7.66 (IH. m), 7.77 (IH. s), 8.63 
(IH, s), 8.99 (IH, s), 10.78 (IH, 
s). 

LRMS : m/z 558, 560 (M+l)+ 










48 


(CH2)20CH3 


CI 


CH2CII3 


5 (DMSOdfi) : 0.93 (3H, t), 2.27 
(2H, q), 2.40 (4H, m), 2.96 (4H, 
m), 3.22 (3H, s), 3.64 (2H, t), 
4.15 (3H, s), 4.57 (2H, t), 7.61 
(2H, d), 7,78 (2H, d), 8.20 (IH, 
s), 8.60 (IH, s), 11.95 (lH,s). 
LRMS : m/z 588, 590 QA+iy 


49 


CH2CH3 


(? 




5 (CDCI3) : 1.02 (3H, t), 1.59 
(3H, t), 2.40 (2H, q), 2.54 (4H, 
m), 3.12 (4H, m), 4.23 (3H, s), 
4.78 (2H, q), 7.82 (4H, s), 8.64 
(IH, s), 8.96 (IH, s), 10.75 (IH, 
s). 

LRMS : m/z 592 (M+l)+ 


50 


CH2CH3 


F 


CH2CH3 


6 (CDCI3) : 1.02 (3H, t), 1.58 
(3H, t), 2.40 (2H, q), 2.56 (4H, 
m), 3.14 (4H, m), 4.20 (3H, s), 
4.78 (2H, q), 7.38 (IH, m), 7.56 
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(IH, m), 7.80 (IH, d), 8.62 (IH, 
s), 8.98 (IH, s), 10.77 (IH, s). 
LRMS : miz 576. 578 (M+l)"" 


51 


CH2CH3 


6 


CH2CH3 


8 (CDCI3) : 1.02 (3H, t). 1.59 
(3H, t), 2.40 (2H, q), 2.54 (4H, 
m), 3.10 (4H, m), 4.20 (3H, s), 
4.78 (2H, q), 7.50-7.59 (3H, m), 
7.66 (2H, d), 8.61 (IH. d). 8.98 
(IH, d), 10.71 (IH, s). 
LRMS : m/z524(M+ir 


52 


"ca^ocHT 


H3C.Q^0 


CH2CH3 


S (CDCI3) : 1.01 (3H. t). 2.40 
(2H, q), 2.52 (4H, m). 3.09 (4H. 
m), 3.45 (3H, s), 3.58 (3H, s), 
3.80 (2H, t). 3.84 (2H. t), 4.17 
(3H, s). 4.20 (2H, t), 4.78 (2H, 
t), 7.11 (2H. d), 7.59 (2H. d), 
8.60 (IH. d). 8.90 (IH. s), 10.83 
(IH. s). 

LRMS :m/z 628 (M+D* 


53 


CH2CH3 


0-J 


CH2CH3 


5 (CDCI3) : 1.01 (3H. t), 1.58 
(3H. t), 2.40 (2H, q), 2.54 (4H, 
m). 3.15 (4H, m), 4.18 (3H, s), 
4.77 (2H, q), 6.08 (2H. s), 6.99 
nH ^ 7 10 (IH. d), 7.18 (IH, 
s), 8.62 (IH, d), 8.99 (IH, d), 
10.69 (IH, s). 
LRMS :m/z 568 (M+ir 
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Example 54 

5-r2-Ethoxv-5-(4-ethyIpipera2m- 1 'ylsulphoDyl)pyridin-3-yn-3-(2- 
methoxyphenyl)-2-methyl"2,6-dihydro-7H-pyrazolo[43-dlpyriim 
A mixture of the title compound of preparation 101 (50mg, 0.095mmol), 

2- metboxybenzene boronic acid (19mg, 0,125mmol), cesium fluoride 
(37.5mg, 0.247mmol), tri(o-tolyl)phosphine (3mg, O.OOlmmol) and 
tris(dibenzylideneacetone)palladium (0) (5mg, O.OOSmmol) in 1,2- 
dimethoxyethane (1ml) was heated under reflux for 18 hours. Tic analysis 
showed starting material remaining, so additional 
tris(dibenzylideneacetone)palladium (0) (5mg, O.OOSmmol), tri(o- 
tolyl)phosphine (9mg, 0.003mmol) and cesium fluoride (9mg, 0,059mmol) 
were added, and the reaction heated for a further 72 hours xmder reflux. 
The cooled reaction mixture was evaporated under reduced pressure. The 
residue was purified by colunm chromatography on silica gel using 
diethylaminerethyl acetate (95:5) as eluant, and repeated using ethyl 
acetate as eluant. The product was triturated with diethyl ether to afford 
the title compound, (6mg, 11 %) as a solid. 

5 (CDCI3) : 1.02 (3H, t), 1.58 (3H, m), 2.40 (2H, q), 2.50 (4H, m), 3.08 
(4H, m), 3.86 (3H, s), 4.02 (3H, s), 4,76 (2H, q), 7,14 (2H, m), 7,41 
(IH, d), 7.54 (IH, m), 8.60 (IH, d), 8.94 (IH, d), 10.64 (IH, s). 
LRMS:m/z 554(M+1)+ 

Example 55 

3- (4'Cyanophenyl)-5'[5"(4-ethyipiperazin- 1 'ylsulphonyl)-2-(2- 

methoxyethoxy)pyridin-3"yl]-2-methyl-2,6"dihydro-7H-pyrazolor4,3- 
d1pyrimidin-7"One 

A mixture of the title compound of preparation 122 (lOOmg, O.lSmmol), 
potassium carbonate (50mg, 0.36mmol), and 4*cyanophenylboronic acid 
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(32mg, 0.22imnol) in dioxan (Sml) and water (1ml) was de-gassed and 
placed under a nitrogen atmosphere. Tetrakis(triphenylphospliine)- 
palladium (0) (20mg, O.OlVmmol) was added and the reaction heated 
under reflux for 2 hours. The cooled reaction mixture was concentrated 

5 under reduced pressure and the residue partitioned between water and 
dichloromethane. The layers were separated, the aqueous phase extracted 
with dichloromethane (2x), and the combined organic extracts dried 
(MgS04) and evaporated under reduced pressure. The residue was purified 
by medium pressure column chromatography on silica gel using an elution 

10 gradient of dichloromethane:methanol (99:1 to 98:2) to afford the tide 
compound, (27mg, 26%) as a white solid. 

5 (CDCI3) : 1.02 (3H, t), 2.41 (2H, q). 2,56 (4H, m), 3.12 (4H, m), 3.58 
(3H, s), 3.84 (2H, t), 4.22 (3H. s), 4.79 (2H, t), 7.83 (4H, m), 8.62 (IH, 
d), 8.96 (IH, d), 10.96 (IH, s). 
15 LRMS : m/z579(M+l)* 

Example 56 

5-r5-(4-Ethvlpiperazin-l-vlsulphonvl)-2-(2-methoxvethoxy)pvridin-3-yl1-2- 
methvl-3-(pvridin-3-yn-2.6-dihvdro-7H-pvrazolor4.3-dlpvrimidin-7-one 

20 A mixmre of the title compound of preparation 122 (152mg, 0.27mmol), 
3-pyridyl boronic acid hydrochloride (56mg, 0.35mmol), and potassium 
carbonate (113mg, 0.82mmol) in dioxan (4ml) and water (1ml) was de- 
gassed and placed under an atmosphere of nitrogen. 
Tetrakis(triphenylphosphine)palladium (0) (31mg, 0.027mmol) was added 

25 and the reaction heated under reflux for 90 minutes. The cooled reaction 
mixmre was concentrated under reduced pressure and the residue 
partitioned between ethyl acetate and water. The resulting suspension was 
filtered through Celite®, and the fUtrate separated. The organic layer was 
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washed with aqueous sodium bicarbonate solution, then brine, dried 
(MgSOJ and evaporated under reduced pressure. The residue was 
triturated with a small volume of ethyl acetate, the solid filtered and dried 
to afford the title compound, (lOlmg, 67%) as a light brown solid. 
5 8 (CDCI3) : 1.02 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 3.10 (4H, m), 3.59 
(3H, s), 3.85 (2H, t), 4.20 (3H, s), 4.79 (2H, t), 7.52 (IH, m). 8,01 (IH, 
m), 8.82 (IH, m), 8.76 (IH, d), 8.90 (2H, m). 10.94 (IH, s). 
LRMS :m/z555(M+l)+ 

10. Example 57 

3-(6-Aminopvridin-3-vl)-5-r2-ethoxv-5-(4-ethylpiperazin-l- 

ylsulphonvl)pvridin-3-yll-2-methyl-2,6-dihydro-7H-pyrazolor4.3- 

dlpyrimidin-7-one 

/i-Butyllithium (3.5ml, 1.6M in hexanes, 5.6mmol) was added dropwise to 
15 a cooled (-78*C) solution of the title compound of preparation 143 
(500mg, 2.27mmol) in tetrahydrofuran (5ml), and the solution stirred for 
30 minutes. Triisopropyl borate (0.79ml, 3.29mmol) was added dropwise 
and the mixture allowed to warm to room temperature over 3 hours. The 
reaction was quenched by the addition of hydrochloric acid (2N), flien 
20 evaporated under reduced pressure to give a yellow solid, 1.2g. A 
mixture of the title compound of preparation 101 (lOOmg, 0.19mmol), the 
intermediate boronic acid hydrochloride (120mg), potassium carbonate 
(104mg, 0.75mmol), and tetrakis(triphenylphosphine)paIladium (0) (20mg, 
0.017mmol) in dioxan (5nil) and water (1ml) was heated under reflux for 
25 3 hours. Tic analysis showed starting material remaining, so additional 
boronic acid (120mg), potassium carbonate (104mg, 0.75mmol) and 
tetrakis(triphenylphosphine)palladium (0) (20mg, 0.017mmol) were added, 
and the reaction heated under reflux for a further 18 hours. The cooled 
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reaction mixture was concentrated under reduced pressure and the residue 
partitioned between water and dichloromethane. The phases were 
separated, the organic layer washed with brine, dried (MgS04) and 
evaporated under reduced pressure. The crude product was purified by 
5 medium pressure colunm chromatography on silica gel usmg 
dichloromethaneimethanol (95:5) as eluant to afford the title compound, 
(17mg, 17%) as a yellow solid. 

5 (CDCI3) : 1.02 (3H. t). 1.59 (3H. t), 2.40 (2H, q), 2.56 (4H. m), 3.12 
(4H, m), 4:18 (3H, s), 4.76 (4H, m), 6.68 (IH, d), 7.78 (IH, dd), 8.35 
10 (IH, d), 8.61 (IH, d), 8.98 (IH, d), 10.71 (IH, s). 
LRMS : m/z 540 (M+1)* 

Example 58 

5-f2-Ethoxv-5-(4-ethvlpiperazin-l-vlsulphonvl)pvridin-3 -vl1-2-methvl-3-f6- 
15 (methvIamino)pvridin-3-vl1-2.6-dihvdro-7H-pvrazolor4,3 -d1pvriniidin-7- 

one 

A mixmre of the title compounds of preparations 101 (lOOmg, 0.19mmol) 
and 147 (75mg, 0.40rQmol), potassram carbonate (104mg, 0.75mmol), 
and tetrakis(triphenylphosphine)palladium (0) (20mg, 0.017mmol) in 

20 dioxan (5ml) and water (1ml) was heated under reflux for 4 hours. Tic 
analysis showed starting material remaining, so additional boronic acid 
(75mg, 0.40nmiol), tetrakis(triphenylphosphine)palladium (0) (20mg, 
0.017mmol) and potassium carbonate (50mg, 0.36mmol) were added and 
the reaction contmued for a further 2 hours. The cooled mixture was 

25 concentrated under reduced pressure, and the residue partitioned between 
water and dichloromethane and the phases separated. The aqueous layer 
was extracted with dichloromethane and the combined organic solutions 
washed with brine, dried (MgS04) and evaporated under reduced 
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™ m r^idue was mtura^d wim diechyl ether, and d» res^ 
:r«..e«d and d^ed. on.de prcduC wa. purged — 

Lloro.etbane:med.a»o. (99:1 <o 97:3) and m»ra.ed d«my. eU.er 
5 » afford a.e tide conipouM, (63mg. 60%) as a yellow soM 

8 (COa, : 1.01 (3H. t). 1.58 (3H. t). 2.40 (2H. 2,54 H, .n , 
3H d) 3 10 (4H. m). 4.18 (3H. s). 4.76 (2H. q), 4.80 (IH, m), 6.58 
Th, r"s(lH.d^.37aH.s). 8.60 (1H.S). 8.98 (IH... 10.70 

(lH,s). 

10 LRMS :m/z554(M+ir 



Example 59 ..n inn rtTiYlriFfrf^'"-^-y^'»^P^o^v^^'^" 

,3 dlEffiSa^n^ „,,ined as a yeUow solid (66%), from the title 
The title compound was obtamed as a yeuow 

eo„.po„„dsofl22aBdl48>nowing««proceduredescribedlncxa^^^ 

'aUw ^ 1.01 (3H. 0. 2.40 (2H, 2.54 (4H. «), 3.12 (4H .X 3.9 
. i. s), 3.58 (3H. s). 3.84 (2H. 0. 4.18 (3H, s), 4.^ ( 6.6^ ( «. 
d). 7.78 (IH. d). 8.41 (IH. s), 8.60 (IH. s). 8.90 (IH. s). 10.83 (IH. s). 
LRMS :m/z 598 (M+D* 



25 
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Example 60 

3-r6-(Azetidm-l-yl)pvridm-3-yl1-5-f5-(4-etfayIpiperazin-l-ylsulphonylV2- 

(2-methoxvethoxy)pvridiii-3-vn-2-methvI-2,6-dihyciro-7H-pvrazolof4,3- 

dlpyriiiiidm-7-one 

5 n-Butyllidiium (S.Oml, 1.6M in hexanes, 4.8imnol) was added dropwise to 
a cooled (-70''C) solution of the title compound of preparation 144 
(900mg, 4.22mmol) in tetrahydrofuran (10ml), and the solution stirred for 
30 minutes. A solution of triisopropyl borate (1.46ml, 6.33mmoI) in 
tetrahydrofuran (4nil) was added dropwise, and the reaction then allowed 

10 to warm to room tenq)erature over 3 hours. The reaction was quenched by 
the addition of hydrochloric acid (2N), and the mixture then evaporated 
under reduced pressure. A mixture of the title confound of preparation 
122 (65mg, 0.117mmol), potassium carbonate (65mg, 0.47mmol), the 
intermediate boronic acid (50mg), and 

15 tetrakis(triphenylphosphine)palladium (0) (15mg, 0.013mmol) in dioxan 
(5ml) and water (1.5ml) was heated under reflux for 2 hotirs. Tic analysis 
showed starting material remaining, so additional crude boronic acid 
(50mg) and tetrakis(triphenylphosphine)palladium (0) (15mg, 0.013mmol) 
were added and the reaction continued for a further 3 hours. The cooled 

20 mixture was concentrated under reduced pressure, and the residue 
partitioned between water and dichloromethane and the phases separated. 
The aqueous layer was extracted with dichloromethane and the combined 
organic solutions washed with brine, dried (MgSOJ and evaporated under 
reduced pressure. The crude product was purified by medhmi pressure 

25 colunm chromatography on silica gel using an elution gradient of 
dichloromethanermethanol (99:1 to 97:3), then triturated several times 
with diethyl ether to afford the title compound, (22mg, 31 %) as a solid. 
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6 (CDCI3) : 1.01 (3H, t). 2.40 (2H. q), 2.46 (2H, m), 2.54 (4H, m). 3.10 
(4H, m), 3.58 (3H, s). 3.86 (2H, t), 4.16 (7H, m). 4.78 (2H. t). 6.40 
(IH, d), 7.78 (IH, dd), 8.38 (IH. d), 8.60 (IH. d), 8.92 (IH. d). 10.82 
(IH, s). 

LRMS :m/z610(M+l)+ 
Example 61 

5-f2-EthoxY-5-(4-ethvlpiperazm-l-vlsulp honyl )pvridm-3-vl]-3-(fi^ 

2-metfavl-2. 6-dihvdro-7H-Pvrazolof4.3-d1pvrmiidm-7-one 

The title compound was prepared from the title compound of preparation 

101 and furan-2-boromc acid, foUowing a similar procedure to that 

described in example 56. The crude product was purified by column 

chromatography on sUica gel using dichloromethanermethajiol (100:0 to 

97:3) as eluant, to afford the desired compound, (lOOmg, 68%). 

5 (CDCI3) : 1.01 (3H, t), 1.58 (3H, t). 2.40 (2H. q). 2.57 (4H, m), 3.16 

(4H, m). 4.40 (3H, s), 4.78 (2H. q). 6.66 (IH. m). 7.28 (IH, m). 7.64 

(IH. s), 8.63 (IH, d). 9.09 (IH. d). 10.75 (IH, s). 

LRMS :m/z 514 (M+l)+ 

Example 62 

5-f2-Ethoxv-5-(4-ethvlpipera zin-l-vIsulphonyl)pvridin-3-vl]-3-(ftiran-3-vlV 
2-methvl-2.6- dihvdro-7H-pvrazolor4.3-dlpvrimidin-7-one 
The title compound was prepared from the title compound of preparation 
101 and furan-3-boronic acid, following a similar procedure to that 
described in example 56. The crude product was purified by reverse phase 
column chromatography on polystyrene gel, using an elution gradient of 
0.1% aqueous trifluoroacetic acid:acetonitrile (90:10 to 20:80), to afford 
the tide compound (9.8mg, 10%). 
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6 (CDCI3) : 1.02 (3H, t), 1.59 (3H, t), 2.40 (2H, q), 2.57 (4H, m), 3.16 
(4H, m), 4.24 (3H, s), 4.77 (2H, q), 7.05 (IH, s), 7.62 (IH, s), 8.03 
(IH, s), 8.62 (IH, d), 9.02 (IH, d), 10.71 (IH, s). 
LRMS :m/z514(M+ir 

Example 63 

5-r2-Ethoxv-5-(4-ethvlpiperazm-l-vlsulphonvl)pvridm-3-yn-3-(3- 
methoxyphenvl)-2-meflivl-2,6-dihvdro-7H-pyrazolof4,3Ki1pvriiiiidm-7-one 
Tris(dibeiizylideneacetone)paIladiuin (0) (9mg, 0.009mmol) was added to 
a mixture of the title compounds of preparation 101 (44mg, 0.083mmol), 
and 3-methoxyphenyl tri-n-butylstannane (75mg, 0.19mmol), tri(o- 
tolyI)phosphine (7mg, 0.023nmiol) and triethylamine (21pl, 0.15mmol) in 
acetonitrile (2ml) and die reaction mixture heated under reflux for 18 
hours. Tic analysis showed starting material remaining, so additional 
stannane (90mg, 0.23mmol), tri(o-tolyl)phosphine (7mg, 0.023mmol), 
tris(dibenzylideneacetone)palladium (0) (9mg, 0.009mmol) and 
triethylamine (21fil, 0.15nil) were added, and the reaction heated under 
reflux for a further 72 hours. The cooled mixture was purified directly by 
column chromatography on silica gel using ethyl acetate:methanol (95:5) 
as eluant. The crude product was triturated with diethyl ether to afford the 
title compound, (5mg, 11 %) as a solid. 

5 (CDCI3) : 1.00 (3H, t), 1.58 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 3.10 
(4H, m), 3.92 (3H, s), 4.22 (3H. s), 4.78 (2H, q), 7.04 (IH, m), 7.20 
(IH, d), 7,34 (IH, s), 7.47 (IH, m), 8.62 (IH, s), 9.00 (IH, s), 10.76 
(IH, s). 

LRMS : m/z554(M+l)-' 
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Example 64 

5-r5-(4-EthvlpiperaziD-l-vlsii lphonvl)-2-(2-metfaoxvetfaoxy^P Y Tidin-3-vl]-3- 

(5-methvlpvridiii-2-vl)-2-meth vl.2.6-dihvdro-7H-pvrazolQf4^ 3- 
d]pyrimidm-7-one 

Tetrakis(tripheiiylpIiosplime)paUadium (0) (31mg, 0.027mmol) was added 
to a mixture of the title compounds of preparations 122 (150mg. 
0.27mmol), and 149 (154mg, 0.40mmol), lithium chloride (113mg, 
2.69mmol) and copper (I) iodide (8mg, 0.04imnol) in dioxan (6ml) and 
the reaction heated under reflux under nitrogen for 18 hours. The cooled 
reaction was partitioned between water and ethyl acetate, the layers 
separated, and the organic phase dried (MgSOJ, and evaporated under 
reduced pressure. The residue was purified by colmmi chromatography 
on sDica gel using dichloromethane:methanol (95:5) as eluant and 
trimrated with an diethyl etherrisopropyl alcohol solution (50:50) to afford 
the title compound, (92mg, 60%) as a yellow soUd. 
5 (CDCI3) : 1.02 (3H, t). 2.40 (5H. m). 2.56 (4H, m), 3.16 (4H, m). 3.60 
(3H. s), 3.88 (2H. t). 4.56 (3H. s). 4.80 (2H, t), 7.65 (IH, s), 8.36 (IH, 
d), 8.59 (IH, s), 8.63 (IH, s), 9.00 (IH, s), 10.90 (IH, s). 
LRMS : m/z569(M+l)+ 

Fomid: C, 52.59; H, 5.43; N, 18.82. C36H32N,05S:1.5H,0 requires, 
52.48; H, 5.92; N, 18.81%. 



Example 65 

5-[5-(4-Ethylpiperazin-l-vlsulpho nvl)-2-f2-methnYvethoxv)pvridiT.-^-y l]-^- 

£6-etfaylpvridin-3-vl)-2-methvl-2.6.di hvdro-7H-Dvra7nTnp 4.3-dlDvri^ 
7-one 

The tide compound was obtained (57%), after crystaUistion from 
isopropyl alcohol, as a white powder, from the title compounds of 



wo 00/24745 



PCT/IB99/01706 



171 

preparations 122 and 150, following a similar procedure to that described 
in example 64. 

6 (CDCI3) : 1.02 (3H, t), 1.40 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 2.97 
(2H, q). 3.12 (4H, m), 3.59 (3H, s), 3.86 (2H, t), 4.20 (3H, s), 4.80 (2H, 
5 t). 7.40 (IH, d), 7.96 (IH, d), 8.61 (IH. s), 8.80 (IH, s), 8.88 (IH. s). 
10.91 (IH, s). 
LRMS : m/z583 (M+ir 

Found: C, 54.40; H, 5.91; N, 18.78. C27H34N8OsS;0.5H2O requires C, 
54.81; H, 5.96; N, 18.94%. 

10 

Example 66 

3-(2-Aniinopvrimidin-5-vl)-5-r2-ethoxy-5-(4-ethvlpiperazin- 1 - 
vlsulphonvl)pvridin-3-vn-2-methvl-2.6-dilivdro-7H-pvrazolor4,3- 

d1pvrimidiji-7-one 

15 The title compound was prepared from the tide compounds of preparations 
101 and 153, foUowiog a similar procedure to that described in exan^le 
64. The crude product was purified by column chromatography on silica 
gel using an elution gradient of dichloromethane:methanol:acetic acid 
(100:0:0 to 95:5:0 to 90:10:1) to give the desired product (30mg, 21%) as 

20 a yellow solid. 

5 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.43 (2H, q), 2.59 (4H, m), 3.16 
(4H, m), 3.28-3.72 (2H, br, s), 4.18 (3H, s), 4.77 (2H, q), 8.58 (2H, s), 
8.62 (IH, s), 8.92 (IH, d), 10.84 (IH, s). 



25 
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Example 67 

H2-Dfaaavlamino-pvrimidin-5 -vn - 5 -f 5 . r 4-eavl.in.r...n..., ,.„.,r..„,., 
2-(2-medioxvelhoxvlnyriH..,..-1„) -> ■ nethvl.2.(iwi.hy rf^7Ur^.,-r,„^, 
d]pyrimidiii'7-one 

5 A mixmre Of the tifle compomxis of preparations 122 (lOOmg. O.lSnunoI) 
and 148 (77mg, 0.27nm,ol), copper © iodide (5mg, 0.027mmol), ,r«l 
lithium clloride (76mg, l.SmmoI) in dioxan (5ml) wa. de-gassed, and 
placed mKier an atmosphere of nitrogen 
Te.rak«(tr4Aenylphosphine)palladium (0) (20mg. 0.017mmol) was added 
0 and the reaction mi«nre heated under reflux for 5 V. hours. Tic analysis 
^owed no stannane remaining. „ 
le.ralas«riphenylphosplune)palJadium (0) (20mg, 0.017mmol), copper (1) 
.odide (3n«. 0.027mmol) and the tifle compound of preparation 148 
(2Jmg. 0.087mmol) were added, and Are reacdon heated for a taher 
hour under reflux. He cooled reaction was diluted with aqueous 10% 
potassmm fluoride soI„Uon (5mI), the mixture stined for 20 minutes then 
ffltered through CeliB* washing dm».gh weU wifl, dichloromethane Tie 
ffltrate was sqarated. the aqueous layer exfacted with dichloromethane 
and the combined organic sohtions dried (MgSO.) and evaporated unde^ 
"dnced pressure. The residue was purified by column chroma^graphy on 
sdica gel using an elution gradient of dichlo,»methane:methanol (100 0 to 
97:3) to give a gmn. Tlus was crystaUised ftom isopropyl alcohol, the 
sohd filtered and triturated with pentane to afford the Ude compound 
(66mg, 61%)asasolid. 

8 (CDCI3) : 1.03 (3H, t), 2.41 (2H, q). 2.57 (4H. m). 3.16 (4H, m). 3 30 
(6H, s), 3.58 (3H, s), 3.88 (2H, t). 4.18 (3H, s), 4.79 (2H, t), 8.60 (2H 
s), 8.62 (IH, d). 8.92 (IH, d), 10.86 (IH, s). 
LRMS :m/2 599 (M+1)* 
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Example 68 

5-[5-(4-Ethvlpiperaziii-l-vlsulphonyl)-2-(2-methoxvethoxv)pvridin-3-vl1-3- 

(6-metfaoxvpvridin-3-yl)-2-inethyl-2.6-dihydro-7H-pvrazolor4,3- 

d1pyrimidin-7-one 

The tide compound was prepared from the title com^jound of preparation 
122 and 2-methoxy-5-(tri-n-butylstamiyl)pyridine, following a similar 
procedure to that described in exanq)le 67. The crude product was purified 
by medium pressure column chromatography on silica gel using 
dichloromethane:methanol (97:3) as eluant, and triturated with diethyl 
ether to afford the desired compound, (12.6mg, 12%) as a yellow solid. 
5 (CDCI3) : 1.02 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 3,10 (4H, m), 3.58 
(3H, s), 3.85 (3H, s), 3.84 (2H, t). 4.02 (3H, s), 4,18 (3H, s), 4.78 (2H, 
q). 6.95 (IH, d), 7.88 (IH. dd), 8.43 (IH, s), 8.61 (IH, d), 8.90 (IH, d), 
10.88 (IH, s). 
LRMS : m/z 585(M+1)+ 

Example 69 

5-r2-Ethoxy-5-(4-ethvlpiperazin-l-ylsulphonyl)pyridin-3-vll-2-methyl-3- 

(pvrazin-2-vl)-2.6-dihvdro-7H-pyrazolof4,3-d1pvrimidin-7-one 

The title compound was obtained (70%) from the title compounds of 

preparations 101 and 151, following a similar procedure to that described 

in example 68. 

5 (CDCI3) : 1.02 (3H, t), 1.60 (3H. t), 2.41 (2H, q), 2.58 (4H, m), 3.19 
(4H, m), 4.56 (3H, s), 4.78 (2H, q), 8.58 (IH, d), 8.68 (2H, s), 9.07 

(IH, d), 9.74 (IH. s), 10.78 (IH, s). 
LRMS : m/z526(M+l)-' 
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0 



Example 70 

^(2-CMoropvrimidm-5-vlV5- p-.t i,oxv-5.r4-ethY l^^^^^^ 
1sulphonvI)Dvridin.^.yl]-9-^...^,| ■2.6-dihvdrn-7R-p yr...i.r.| ^ 
d]pyrimidm-7-one 

s A mixture of the title compomids from preparatioiis 101 (ISOmg 
0.285mmol) and 152 (142mg, 0.43mmol), c^er (I) iodide (8mg' 
0.042mmol), and lithium chloride (12(ta8, 2.85mmoD in dioxan (10ml) 
wa. degassed, and placed mrier an atmosphere of mtrogen 
Tetralas(triphenylphosphine)palladimn (0) (33mg, 0.029mmol) was added 
and the reaction mixmre heated mider reflux for 6 hoars. Tic analysis 
Slewed no stamtane ^naining. so additional 
tetrak,s(ti^enylphosphine)pa]]adium (0) (33mg. 0.029mmol) and 
stamane (143mg, 0.43mmol) were add^. and the reaction heated for a 
ft«her 18 

tetralas(triphenylphosphme)paUadium (0X33mg, 0.029mmol) and 
stanuane (143mg, 0.43mmol) were added. a«l the reaction heated for an 
additional 12 hours, lie cool«i mixture was partitioned between 
d.cMon,melhane and bri,«. the layers separated and the organic phase 
dried (MgSO,) and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using dichloromeftane as 
eluant. The crude product was fatther purified by HPLC usmg a reverse 
phase silica gel column, and an elution gradient of 0.1% aqueous 
tiifluoroacetic acid:acetonitrile (90.10 to 20:80). The combined column 
fractions were basified to pH 8 usmg sodium carbonate, and the mixture 
extracted wid, dichloromethane. The combmed organic sototions we« 
drted (MgSOJ and evaporated mider reduc«J pressure to afibrd dte tide 
«>mpouiid, 22mg, 14 S6. 
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6 (CDCI3) : 1.10 (3H, m), 1.58 (3H, m), 2.41-2.71 (6H. m). 3.18 (4H, 
m), 4.26 (3H, s). 4.78 (2H, q), 8.68 (IH, d), 8.96 (IH, d), 9.02 (2H, s), 
10.81 (IH, s). 
LRMS : m/z560(M+ir 

5 

Example 71 

5-[5-(4-Ethylpipera2in-l-vIsulphonyl)-2-(2-methoxyethoxy)pyridm-3-yl]-3- 
(3-iinidazofl.2-a1pyridm-6-vl)-2-metfavl-2.6-dihydro-7H-pyrazolor4,3- 
d1pyrimidm-7-one trifluoroacetate 

10 The title compound was prepared from the title compounds of preparations 
122 and 154, following a similar procedure to that described in example 
66. The product was further purified by HPLC using a reverse phase silica 
gel column, and an elution gradient of 0.1% aqueous trifluoroacetic 
acid:acetonitrile (98:2 to 70:30) to afford the title con^und (16mg, 

15 8.4%) as a white solid. 

6 (CDCI3) : 1.40 (3H, t), 2.20 (6H, m), 2.98 (2H, m), 3.16 (2H, q). 3.59 
(3H, s), 3.72 (2H, m), 3.96 (2H, t), 4.30 (3H, s), 4.80 (2H, t), 7.99 (IH. 
d), 8.17 (IH, m), 8.64 (IH, d), 8.77 (IH. d), 9.00 (IH, s), 1.08 (IH, s). 
LRMS :m/z 594 (M+1)-' 

20 

Example 72 

5-f2-Ethoxy-5-(4-ethylpiperazin-l-ylsulphonyl)pvridin-3-yl1-3-(l- 

ethylpyrazol-4-yl)-2-methyl-2.6-dihydro-7H-pyra2olof4,3-d1pyrimidin-7- 

one 

25 The title compound was prepared from the title compounds of prq)arations 
101 and 155, following a similar procedure to that described in example 
70. The crude product was trimrated with an diethyl etherrmethanol 
(95:5) solution, the resulting solid filtered, and recrystallised from 
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isopropyl alcohol to afford the desired compound, (73mg, 47%) as a 
yellow solid. 

5 (CDCI3) : 1.00 (3H, t). 1.58 (6H. m). 2.40 (2H. q). 2.56 (4H, m). 3.14 
(4H, m). 4.25 (3H. s). 4.34 (2H. q). 4.78 (2H. q). 7.99 (IH, s), 8.18 
(IH. s), 8.63 (IH, d), 9.04 (IH, d), 10.70 (IH, s). 
LRMS : miz 542 (M+l)+ 




Potassium bis(trimethylsilyl)amide (59mg, 0.295mmol) was added to a 
suspension of the title compound of example 72 (40mg, 0.073mmol) in 2- 
methoxyethanol (6ml), and the reaction heated mider reflux for 18 hours. 
The cooled mixture was evaporated under reduced pressure and the 
residue purified by colmmi chromatography on silica gel using 
dichIoromethane:methanol (95:5) as eluant. The product was reciystaUised 
from isopropyl alcohol to afford the title conqjound. (22mg, 53%) as a 
yellow solid. 

5 (CDCI3) : 1.01 (3H, t), 1.60 (3H. t), 2.41 (2H, m). 2.58 (4H, m), 3.15 
(4H, m). 3.58 (3H, s), 3.86 (2H, t). 4.22 (3H, s), 4.30 (2H. q), 4.78 (2H. 
t). 7.98 (IH, s), 8.17 (IH, s), 8.61 (IH, d). 8.99 (IH, d), 10.76 (IH, s). 
LRMS : m/2 572(M+l)* 
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Example 74 

5-f5-(4-Ethvlpiperazin-l-ylsulphonyl)-2-(2-meflioxve&oxv)pyri<iin-3-yl1-2- 
metfayl-3-pheDyl-2,6-<iihydro-7H-pyrazolof4,3-d1pyriniidiii-7-one 
Potassium bis(trimettiylsilyl)amide (115mg, 0.58mmol) was added to a 
s solution of the title compound firom example 51 (76mg, O.MSnmiol) in 2- 
methoxyethanol (3ml), and die reaction heated at 120*'C for 3 hours under 
a nitrogen atmosphere. The cooled mixture was neutralised using 
hydrochloric acid (IN), and concentrated under reduced pressm-e. The 
residue wais partitioned between dichloromediane and . aqueous sodium 

10 bicarbonate solution, and the layers separated. The organic phase was 
washed with additional aqueous sodium bicarbonate solution, and brine, 
dien dried (MgS04) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel using an 
elution gradient of dichloromethane:methanol (100:0 to 97:3) to afford die 

15 title compound (66mg, 82%). 

6 (CDCI3) : 1.01 (3H, t), 2.40 (2H, q), 2.52 (4H, m), 3.10 (4H, m), 3.58 
(3H, s), 3.85 (2H, t), 4.20 (3H, s), 4.78 (2H. t), 7.48-7.59 (3H, m). 7.65 
(2H, m). 8.61 (IH, d), 8.92 (IH, d), 10.88 (IH, s). 
LRMS : m/z554(M+l)* 

20 

Examples 75 to 77 

The following compounds of the general structure: 
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O 




were prepared from the corresponding pyrazolo[4,3-d]pyriniidm-7-one, 
following a similar procedure to that described in example 74. 



Example 




Data 


75' 




8 (DMSOdfi) : 0.94 (3H, t), 2.30 (2H, q), 2.40 
(4H, m), 2.97 (4H, m), 3.22 (3H, s), 3.68 (2H, t), 
4.18 (3H, s), 4.58 (2H, t), 7.59 (2H, m), 7.75 
(IH, m), 7.86 (IH, s), 8.24 (IH, d), 8.62 (IH, d), 
12.00 (IH, s). 

LRMS : miz 588, 590 (M+l)"' 


76 




5 (CDCI3) : 1.01 (3H, t), 2.40 (2H, q), 2.52 (4H, 
m), 3.12 (4H, m), 3.58 (3H, s). 3.85 (2H, t), 4.21 
(3H. s), 4.79 (2H, t), 7.81 (4H, s), 8.62 (IH, d), 
8.88 (IH, d), 10.91 (IH, s). 
LRMS :ni/z 622 (M+1)* 


77 


* 

0CF3 


8 (CDCla) : 1.03 (3H. t), 2.40 (2H. q), 2.55 (4H, 
m), 3.12 (4H, m), 3.59 (3H, s), 3.87 (2H, t), 4.20 
(3H. s), 4.79 (2H. t), 7.40 (2H, d), 7.74 (2H, d), 
8.62 (IH, s), 8.96 (IH, s), 10.89 (IH, s). 
LRMS :m/z 638 (M+l)+ 
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1 = reaction heated under reflux for 18 hours. 
Example 78 

542-Ethoxy-5-(4-ethylpiperazin4-ylsulphonyl)pyridin-3-yl1-2-methyl'3'(5- 
5 me^YM^j3^4:Oxad^ 
one 

Acetic hydrazide (80mg, LOSmmol), followed by triethylamine (0.34nil, 
2.44nmiol) were added to a suspension of the title compound of 
preparation 158 (500mg, 0.98nmiol) in dichloromethane (15ml), and the 

10 reaction stirred at room temperature for 4 hours. The reaction mixture was 
partitioned between dichloromethane and aqueous sodium bicarbonate 
solution, and the layers separated. The aqueous phase was extracted with 
dichloromethane, and the combined organic solutions dried (Na2S04) and 
evaporated under reduced pressure, to give a solid, 520mg. Thionyl 

15 chloride (5ml) was added to this intermediate hydrazide (350mg), and the 
solution stirred at SO'^C for 3 hours. The cooled reaction was partitioned 
between dichloromethane and aqueous sodium bicarbonate solution, and 
the layers separated. The organic phase was dried (Na2S04) and 
concentrated under reduced pressure. The residue was purified by column 

20 chromatography on silica gel using an elution gradient of 
dichloromethane:methanol (99:1 to 94:6) to give the title compound, 
55mg. 

5 (CDCI3) : 1.01 (3H, t), 1.60 (3H, t), 2.41 (2H, q), 2.58 (4H, m), 2.75 
(3H, s), 3.17 (4H, m), 4.58 (3H, s), 4.80 (2H, q), 8.69 (IH, s), 9.19 
25 (IH, s), 10.88 (IH, s). 
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Example 79 

5-r2-Ethoxv-5-(4-ethvlpipera2in-l-vlsulphonvl)-pvri dm-3-vl1-2-methyl-3- 
(tetrahvdrofuran-2-vl)-2.6Hiihvdro-7H-PvrazoIor43-d1 pvriiiiidm-7-one 
A mixture of the title compound from example 61 (80mg, 0.16imnol) and 

5 10% palladium on charcoal (lOmg) in ethanol (4.5ml) and water (0.5ml) 
was hydrogenated at 60 psi (414 kPa) and 40°C for 18 hours. The reaction 
mixnire was filtered through Celite®, and the filtrate evaporated under 
reduced pressure to afford die title compound, (27mg, 32%). 
5 (CDCI3) : 1.01 (3H, t), 1.59 (3H, t), 2.15 (IH, m), 2.26 (IH, m), 2.40 

10 (3H, m), 2.56 (4H, m), 2.86 (IH, m), 3.14 (4H, m), 3.98 (IH, m), 4.02 
(IH. m), 4.20 (3H, s), 4.77 (2H, q), 5.36 (IH, m), 8.62 (IH. d), 9.00 
(IH, d), 10.68 (IH, s). 
LRMS :m/z518 QA+iy 

15 Example 80 

3-Ethoxv-5-f2-eflioxy-5-(4-efcvlpberazin-l-vlsidt)ho nvn-pVridin-3-^^^ 

methvl-2,6-dihYdro-7H-pvrazolof4.3-d1pvriniidin-7-one 

Sodium nitrite (12mg, O.lSmmol) was added to a cooled (-10**C) solution 

of the title conqwund of preparation 120 (40mg, 0.12mmol) in acetic acid 

20 (0.45ml) and concentrated hydrochloric acid (0.45ml) and the solution 
allowed to warm to 0*C over 2 hours. The solution was re-cooled to 
-20°C, liquid sulphur dioxide (0.36ml) and a solution of copper (II) 
chloride (48mg, 0.48namol) in water (2ml) and acetic acid (1ml) added, 
and the reaction then allowed to warm to room temperature over 2 hours. 

25 The mixmre was extracted with dichloromethane. the combined organic 
extracts dried (Na2S04), concentrated under reduced pressure and 
azeotroped with toluene. The brown residue was dissolved in ethanol 
(10ml), N-ethylpiperazine (50m1, 0.38mmol) added and the reaction stirred 
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at room temperature for 18 hom:s. The mixture was concentrated under 
reduced pressure and the crude product purified by column 
chromatography on silica gel using dichloromethane:methanol:0.88 
anunonia (98:2:0.5) to give the title compound, (12mg, 20%). 
6 (CDCI3) : 1.02 (3H, t), L57 (6H, m), 2.41 (2H, q), 2.57 (4H^ m), 3.12 
(4H, m), 3.90 (3H, s), 4.74 (2H, q), 4.88 (2H, q), 8.60 (IH, d), 8.92 
(IH, d), 10.56 (IH, s). 
LRMS : m/z492(M+l)"' 

Example 81 

5-[2-n-Butoxy-5-(4-ethylpiperazm-l-ylsulphonyl)pyridin-3-yn-3-ethoxV'2- 
methyl-2,6-dihydro-7H'pyrazolor4,3-d]pyrimidin-7-one 
Potassium bis(trimethylsilyl)amide (lOmg, 0.05mmol) was added to a 
suspension of the title compound of example 80 (lOmg, 0.02mmol) in n- 
butanol (4ml), and the reaction mixture heated under reflux for 6 hours. 
The cooled mixture was evaporated under reduced pressure and the 
residue purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (98:2:0.5) as eluant, to afford 
the title compound, (8mg, 76%). 

5 (CDCI3) : 1.02 (6H, t), 1.57 (5H, m), 1.96 (2H, m), 2.42 (2H, q), 2.56 
(4H, m), 3.13 (4H, m), 3.90 (3H, s), 4.65 (2H, t), 4.88 (2H, q), 8.60 
(IH, s), 8.90 (IH, s), 10.53 (IH, s). 
LRMS :m/z 520 (M + l)'' 
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Example 82 

5-r2-Etho xy-5-(4-ethvlpiperazm-l-vlsulphonvD-pyridm-3-vn-3-(l- 
ethoxvvmvl)-2-metfavI-2.6-d avdro-7H-pvrazolor4.3-d1pvrimidin-7-one 
A mixture of the title compoimd or preparation 101 (lOOmg, O.lPmmol), 
lithium chloride (80mg, 1.9mmol), copper iodide (6mg, O.OSimnol) 
and (l-ethoxyvinyl)(tri-n-butyI)stamiane (90mg. 0.247mmol) in dioxan 
(lOmI) was de-gassed and placed under an atmosphere of nitrogen. 
Tetrakis(triphenylphospIiine)paIladium (0) (20mg. O.OlTmmol) was added, 
and the reaction heated under reflux for 5 hours. The cooled mixture was 
concentrated under reduced pressure, and the residue stirred vigorously in 
a solution of ethyl acetate: 10% aqueous potassium fluoride solution for 10 
minutes. The resulting suspension was filtered through Arbocel®, and the 
filtrate separated. The organic layer was washed with 10% aqueous 
potassium fluoride solution, then brine, dried (MgSO^) and evaporated 
under reduced pressure. The crude product was purified by medium 
pressure column chromatography on siUca gel using an elution gradient of 
dichloromethane:methanol (100:0 to 98:2) to afford the title compound 
(84mg, 85%) as a foam. 

8 (CDCI3) : 1.02 (3H. t), 1.46 (3H. t), 1.58 (3H, t). 2.41 (2H, q), 2.57 
(4H, m), 3.15 (4H, m), 4.02 (2H, q). 4.24 (3H, s). 4.69 (IH, d). 4.77 
(2H, q), 5.23 (IH, d), 8.62 (IH, d). 9.06 (IH, d). 10.70 (IH, s). 
LRMS :m/z518(M+l)+ 

Example 83 

N,2-Dimethvl-5-f2-ethoxv-5-( 4-ethvlpipera2in-l-vlsulphonvnpvridin-3-vn- 

7-oxo-6.7-dihvdro-2H-pvrazol or4.3-d1pvrimid ine-3-carhnxflmid<» 

A mixture of the tiUe compound of preparation 159 (50mg, 0.108mmol), 

acetyl chloride (7^1, 0.108mmol) and pyridine (9^1, O.llmmol) in 
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dichloromethane (2ml) was stirred at room temperature for 18 hours. The 
reaction mixture was evaporated under reduced pressure and the residue 
purified by column chromatography on silica gel using an elution gradient 
of dichloromethane :methanol (100:0 to 80:20) to afford the title compound 
(45mg, 82%). 

5 (CDCI3) : 1.08 (3H, m), 1.58 (3H, t), 2.38 (3H, s), 2.44-2.70 (6H, m), 
3.18 (4H, m), 4.01 (3H. s), 4.74 (2H, q), 8.60 (IH, d), 8.95 (IH, d), 
10.67 (IH, s). 
LRMS : m/z504(M+2)+ 

Biological Activity 

Compounds of the invention were found to have in vitro activities as 
inhibitors of cGMP PDE5 with IC50 values of less than about 100 nM. 

The following Table illustrates the in vitro activities for a range of 
compounds of the invention as inhibitors of cGMP PDE5. 



Example 



IC50 (nM) 



5 



2.80 



8 



4.10 



19 



3.40 



33 



2.80 



42 



2.26 
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Claims 



L A compound of fomiula lA, or of foraiula IB: 




or3 hn"^ 






N-R 










r4 





lA 



IB 



wherein 

A represents CH or N; 

R' represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl, which latter 
five groups are all optionaUy substituted (and/or, in the case of lower 
alkyl, optionally terminated) by one or more substiments selected from 
halo, cyano, nitro, lower alkyl, 0R^ C(0)R«, C(0)OR^ C(0)NR«R», 
NRioaRiob^nd sOjNR^'R""; 

R' represents C(0)NR«Ri3^ C(0)OR", NR»2ri3, N(H)S02R'^ 
N(H)S02NR^2Rl^ N(H)C(0)R'2, 0R»^. lower alkyl (which alkyl group is 
interrupted by one or more of O, S or N(Ri2) substitoted or 

terminated by C(0)NR«R», C(0)0R^2 ^^y, jj^^i^^ ^^^^ 
Het': 

R^ R'^ and R" independently represent H or lower alkyl, which alkyl 
group is optionally substituted and/or optionally terminated by one or 
more substituents selected from aryl, Het, halo, cyano, nitro, 0R^ 
C(0)R«, C(0)OR', C(0)NR8R', NR't^'"" and S02NR"»R"'>; 
R" represents SOzNR'^R'^ 
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R^"^ and R^^, together with the nitrogen to which they are attached, fonn 
Het; 

Het represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom and, 
5 optionally, one or more further heteroatoms selected from nitrogen, 
oxygen and sulphur; 

Het^ represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom or at 
least one oxygen atom and, optionally, one or more further heteroatoms 
10 selected from nitrogen, oxygen and sulphur; and 

R^ R^ R'^, R^ R^ R^^\ R^^^ and R^^ independently represent, at each 
occurrence when used herem, H or lower alkyl; 

R^^ and R^*^^, at each occurrence when used herein, either independently 
represent, H or lower alkyl or, together with the nitrogen atom to which 
15 they are attached, represent azetidinyl, pyroUidinyl or piperidinyl; 
or a pharmaceutically, or a veterinarily, acceptable derivative thereof . 

2. A compound as claimed in Claim 1, wherein R^ represents H, a 
linear, branched, cyclic, acyclic and/or part cyclic/acyclic lower alkyl 

20 group, alkylHet, or alkylaryL 

3. A compound as claimed in Claim 1 or Claim 2, wherein R^ 
represents a linear or branched, optionally unsaturated lower alkyl group 
(which alkyl group is optionally interrupted by one or more of O, S or 

25 N{R^^)), C(0)NR*^R'^ NR^^R", N(H)C(0)R*^ OR*^, aryl or Het^ 

4. A compound as claimed in any one of the preceding claims, 
wherein R^ represents linear, branched, cyclic and/or acyclic lower alkyl 



PCT/IB99/01706 

186 

which is optionally substituted or terminated by one or more substituents 
selected from Het or OR^ 



5. A compound as claimed in any one of the preceding claims, 
i wherein R« and R« independently represent H, or linear or branched 

lower alkyl, provided that, in the case where R^ represents 1^"R", R12 
and R" do not both represent H. 

6. A compound as claimed in any one of the preceding clauns, 
wherein R" and R", together with the nitrogen to which they are attached 
represent 4-R'«-piperazinyl, in which Ri« represents H or lower alkyl, 
which latter group is optionally substituted or tenninated by one or more 
substituents selected from aryl, Het, halo, cyano, nitro, 0R^ C(0)R^ 
C(0)OR', C(0)NR«R', NR'°«R'o\ SO^NR'^^R"^ and N(H)SO,R^^ wherein 
R^ R^ R\ R«, R', R^<'^, R'o^ R"^ R^b Ri2 as defined in Claim 1. 

7. A compound as defined m any one of Claims 1 to 6 for use as a 
pharmaceutical. 

8. A compound as defined in any one of Claims 1 to 6 for use as an 
animal medicament. 

9. A formulation comprising a compound as defined in any one of 
Claims 1 to 6 in admixuire with a pharmaceutically or veterinarily 
acceptable adjuvant, diluent or carrier. 



10. A formulation as claimed in Claim 9, which is a phannaceutical 
formulation. 
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IL A formulation as claimed in Claim 9, which is a veterinary 
formulation. 

5 12. The use of a compound as defined any one of Claims 1 to 6 for the 
manufacture of a medicament for the curative or prophylactic treatment of 
a medical condition for which inhibition of cGMP PDE5 is desired, 

13. A method of treating or preventmg a medical condition for which 
10 inhibition of cGMP PDE5 is desired, which comprises administering a 

therapeutically effective amount of a compound as defined in any one of 
Claims 1 to 6 to a patient in need of such treatment. 

14, Use as claimed in Claim 12, or method as claimed in Claim 13, 
15 wherein the condition is male erectile dysfunction, female sexual 

dysfunction, premature labour, dsymenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable or 
unstable variant (Prinzmetal) angina, hypertension, pulmonary 
hypertension, congestive heart failure, atherosclerosis, stroke, peripheral 

20 vascular disease, conditions of reduced blood vessel patency, chronic 
asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma, a disease 
characterised by disorders of gut motility, pre-eclampsia, Kawasaki*s 
syndrome, nitrate tolerance, multiple sclerosis, peripheral diabetic 
neuropathy, stroke, Alzheimer's disease, acute respiratory failure, 

25 psoriasis, skin necrosis, cancer metastasis, baldness, nutcracker 
oesophagus, anal fissure and hypoxic vasoconstriction. 
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15. A process for the preparation of a compound of formula lA, or of 
formula IB, as defined in Claim 1, which comprises: 
(a) cyclisation of a corresponding compound of formula UA, or of formula 
IIB, respectively: 



5 




wherein R\ R^ R^ and A are as defined in Claim 1; 

(b) for compounds of formulae lA and IB, in which R^ represents 
C(0)NR^^R^^, reaction of a corresponding compound of formula lA, or of 
formula IB, in which R^ represents C(0)OH (or a carboxylic acid 

10 derivative thereof) widi a compound of formula 

in which R^^ and R^^ are as defined in Claim 1; 

(c) for compounds of formulae lA and IB, in which R^ represents 
C(0)OR^^, cyclisation of a corresponding compound of formula VIA, or 

15 of formula VIB, respectively: 




VIA 
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wherein R^ R^, and A are as defined in Claim 1, and R^^ represents 
an optionally substituted lower alkyl group, followed by removal of the 
alkyl group R^^^ (if required) by hydrolysis, and/or (if required) exchange 
with a further optionally substituted alkyl group; 
5 (d) reaction of a correspondmg compound of formulae VIHA, or of 
formula YIIIB, respectively: 




VmA * VUB 

wherein Y is a leaving group, and RS R^, R^ and A are as defined in 
10 Claim 1, with a compound of formula IX: 
R^^R^^NH IX 
wherein R^"* and R^^ are as defined in Claim 1; 

(e) for compounds of formulae lA and IB, in which R^ represents lower 
alkyl, alkylHet or alkylaryl, alkylation of a corresponding compound of 

IS formula lA, or of formula IB, respectively, in which R^ represents H; 

(f) for compounds of formulae lA and IB, m which R^ represents lower 
alkyl (which alkyl group is branched and unsaturated at the carbon atom 
that is attached to the rest of the molecule), NR^^R^^ cyano, aryl or Het* 
(which Het^ group is either aromatic or unsaturated at the carbon atom that 

20 is attached to the rest of the molecule), cross-coupling of a corresponding 
compound of formula XXIIIA, or of formula XXIHB, respectively: 
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XXIIIA XXIIIB 
wherein Hal represents CI, Br or I and R\ R'* and A are as defined in 
Claim 1, using a compound of formula 

5 wherein R^ represents lower alkyl (which alkyl group is branched and 
unsamrated at the carbon atom that is attached to M), NR"R'^ cyano, aryl 
or Het^ (which Het' group is either aromatic or unsatorated at the carbon 
atom that is attached to M), and R" are as defined in Claim 1 and M 
represents an optionally substituted metal or boron group, which group is 

10 suitable for cross-coupling reactions; 

(g) for compounds of formulae lA and IB in which R^ represents 
N(H)C(0)R", acylation of a correspondmg conq)Ound of formula lA or IB 
in which R^ represents NH2, using a conq)ound of formula XXVI, 

L'C(0)R'^ XXVI 
15 in which represents a leaving group and R*^ is as defined in Claim 1 ; 

(h) for compounds of formulae lA and IB in which R^ represents NR^^R" 
in which one of R^^ and R" does not represent H, altylation of a 
corresponding compound of formula lA or IB in which R^ represents NH2; 

(i) for compounds of formulae lA and IB in which R^ represents NR^^R" 
20 in which one of R'^ and R" does not represent H. reductive amination of a 

compound of formula lA or IB in which R^ represents NHj. using an 
appropriate carbonyl compound; 
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(j) for compounds of formulae lA and IB in which represents NH2, 
reduction of a corresponding compound of formula XXVHA, or of 
formula XXVIIB, respectively: 




XXVIIA XXVIIB 
5 wherein A, R', and R" are as defined in Claim 1; 

(k) conversion, removal or introduction of a substituent on an aryl, or a 
Het or Het\ groiq) m, or on the phenyl/pyridinyl, or pyrazolo, unit of, a 
compound of formula lA or IB; 

(I) conversion of one R^ group to another by alkoxide exchange; 

10 (m) for compounds of formula lA or IB in which R" and R'^ together 
with the nitrogen to which diey are attached, form a 4-R^*-piperazinyl 
group in which R^^ rq)resents alkyl, alkylation of a corresponding 
compound of formula lA or IB in which R'^ represents hydrogen; or 
(n) deprotection of a protected derivative of a compound of formula lA or 

IS of formula IB. 

16. A compound of formula IIA, or formula IIB, as defined in Claim 
15. 



20 17. A compound of formula VIA, or formula VIB, is as defined in 
Claim 15. 
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18. A compound of fonnula VHIA, or fonnula VniB, as defmed in 
Claim 15. 

19. A compound of fonnula XXIIIA, or fonnula XXTTTR, as defined in 
s Claim 15. 

20. A compound of formula XXVEA, or fonnula XXVIIB, as defined 
in Claim 15. 
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